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Non-technical Abstract 



The purpose of the research carried out under this grant wds 
to take a theoretically-based understanding of the 'processes 
involved in comprehension developed by Kintsch (1974) and Kintsch 
and van Dijk (1978) and look for processes that might undergo 
development ds 'a child becomes more practiced and skilled in 
reading. The general motivation behind ^is research was the 
belief that once these processes were ilhratified they might serve 
as tne oasis for developing reading remediation progr^s. ife 
first examined the unit of meaning used in constructing a mental 
representation of the meaning of a text and found that- beginning 
"third-grade readers use the same units as fifth graders and 
adults; futhermore« they construct these units with the same 
speed as more skilled readers. Thus> the units used during 
comprehension do not seem to undergo de\[^lopment with increased 
reading ffkill- We then examined whether beginning readers 
connect these units into the same organizational structures as 
those used by skilled readers. This is done by looking^at what 
t/fes^of in'formation they jtecall best from a text. We found no 
developmental differences here either. Finally, we examined the 
effect ot the number of different concepts in a text on reading 
speed and memory for the text. This variable reflects the «peed 
with which the reader can activate concepts in the mental lexicon 
and the capacity to handle information in working memory. Here 
we tound large developmental differences between fourth- and 
sixth-grade readers. Thu^, the only processes which seem to 
develop during the middle grades are working memory capacity and 
speed of lexical access. In the belief that the small number of 
developmental dif f erences-mncovered by this research may have 
• been due to inadequacies in the theory rather than a true lack of 
developmental changes, the remainder of the research parried out 
under this grant attempted to advance our theoretical 
understanding of text comprehension by examining the role of 
perspective in encoding^ and retrieval^nd the basis for coherence 
in texts. 
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CHAPTER 1 



Development of Reading Comprehension Skills: 
Children's Reading Rate ana Retention As a 
Function ot tne number of Propositions in a Text. 



/ 



9> . 

^ Janice M. Keenan ' Polly Brown 

Abstract 

This btudy examined whether there, are differences betwe^en 
beginning jin4 skilled readers in ttie units used to represent the 
meaning if text. For skilled readers, the time to read a 
sentence is a function oi tne number of propositions contained ''in 
the sentence. In order to ^assess whether beginning read'ers also 
use prepositional represwftations, the reading times of beginning 
third graders were^compaifed to those of fiftl) graders on 
^sentences that ail &aa cn)e same number of words but varied m cne 
number of underlying propositions. Although third graders read 
more siowly-than fifth graders, they showed the same increase in 
reading time with increasing numbers of propositions, suggesting 
that tney use cfte same propositional units and process ^em at 
the same rate as fifth graders. This held 6or both loi>^ ' 
sentences, which place an increased load on memory and 
attentional resources, as well as short sentences, and for 
average as well as high ability readers. Immediate recall ot tne 
sentences for both grade levels showed that the higher the 
proposition in tne propositional hierarchy, the more likely it 
was recalled. Although* average readers recalled higher level, 
propositions as well as gooa readers, they recalled significantly 
fewer of t;he lowest level propositions. 
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CHABTER 1 



r Development of Reading Comprehension Skilly: 
) Children's Reading-Rate ai)d R^ention a , * 
FiKiction of the Number of Proposfltions in a Text 

Of the two basic sets of skills involved in reading — 
decoding and comprehension^ most research concerned with learning 
to read has focused pn decoding (Chall, 1976). One of the most 
interesting findings to emerge from this research is that the 
diff erenc^e in decoding ^between beginning and more mature readers 
is not just a quantitative difference, such -that beginning 
readers are able. to decode less than skilled readers, but also a 
qualitative difference. Qualitative changes which ^accompany the 
development of decoding skills lare evidenced by a changing 
pattern in error tykes, from semantically-based to visual/pho- 
nemically-based to semantic plus visual/phonemically-based, as 
the child becomes more proficient in decoding ,(Biemiller, 1970). 
They are also evidenced by the fa^ct tha^t the decoding skills of ' 
b&glnning readers require attentional resources^ whereas those of 
more mature readers are automatic (LaBerge & Samuels, 1974; ^ 
JSuttentag & Haith, 1978). ^ ' I 

Mich less is knpwn about developmental changes in 
comprehension. Numerous studies find quantitative differences in 
comprehension^ between beginning and more mature readers; for 
example, mote ^mature readers score higher than beginning readers 
on measures such as percent of comprehension questions ^nswer^d 
correctly and percent recalled. ^ However, it is not known if 
these quantitative differences are due to qualitative differences 
in the comprehension process. * 

Because children are engaged in' comprehending discourse foi 
several ytfars prior to encountering the reading situation, their 
comprehension skills might be said to be fairly well developed by 
the time they begin to read. It is therefore possible that the 
process of learning to read does not induce any qualitative 
changes in comprehension but only quantitative changes due to the 
accumulation ot more world knowledge and a larger vocabulary. On 
the other hand« it is equally. possible that the reading situation 
provides new challenges to ttie child WhicK do induce qualitative 
changes* in comprehension* 

One Vay in wtirch the reading situation poses challenges not 
^present in the listehin'g situation ia that it requires the child 
to decode visual symbols* The demands of this decodiifg task 
might induce changes in comprehension and hence cause the 
comprehension processes of beginning readers to differ from those 
of mature readers # As mentiimed previously, the decoding skills 
.of beginning readers, unlike those. of skilled readers, require 
attentional resources; in fact, even after a child has acquired 
decoding operations, practice is required before tmese skills are 
automatized to the point )Lhat they require few attentional 
resources (LaBerge, 1976; LaBerge & ^Samuels, 1974). Thus, 
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Reading Rate and Retention 

beginning ^readers haVe fewer /relsources available tfi^ allocate to 
comprehension than mature readers I It is possible that the 
processes" of comprehension^ ar^ qualitatively different under 
conditions or limited resources than when more resources ate 
available. " . • ' 

Compounding this proJ[)lem of fewer re*dources* available to ' 
allocate^ to comprehiension processes is the fact that the reading 
situation providef^far less' contextual support for^fhe* ' 
interpretation of 'meaning, than the .typical -listening situation in 

*which the chiX4 is -accustomed to comprehending discourse. Tox 
example, the referents of^ofds are often physically present in 
conversational settings /or Children, whereas in reading, witfh 
the exception of picturj^, there are no simultaneous, exterjial 
events* ont*o which tb^ child can map the words he ,or she teads'. 
Thus, in reading, children must learn to- construct their own 
referents for these worxs and* accomodate to the increased membry^ 
burden that this repressnts, * • * ' , 

There are many wa|^ in which. these decreases in attentional 
resouivces and increases in memory load could cont:eivably affect 
the comprehension processejs pf beginning readers ^o as to produce 

, qualitative differences in comprehension processes between ' 
beginning and skilled reader^. This p^aper examine^ whether they 
affect the^ units used to ;^present the meaning o^ text. It is t 
known that the comprehenS'ion processes o.f skilled readers involve 
accessing the conceptual representat;ions of lexical ^nijts and 
grouping these concepts into basic units- ot* meaning called * 
prop.qsitions. The research repo^rte'd here seeks to determine 
whether beginning readers also use propositions! to represent^ ^the 
meaning of sentences, or whether the memory /ana decpding demands 
they face limit the amount of ava^labe processing resources to 
the point that not enough are available to integrate word * 
concepts into higher-ordei^ propositional units,. ^ ^ 

Propositiona l R epresentationa of Meaning 
Our text analyses are based on thg phropositional 
i5epresentation system of Kintsch (19^4). This system, li^e most 
others, assumes that the smallest units of meaning, concepts, are 
grouped into relational structures called propositions. A ^ 
proposition is defined as consisting of a 'single relational term 
and the concepts. or arguments which it related. It is assumed 
that the number of arguments contained in a proposition is not a ^ 
constanjt, but rather varies with the particular relation; in. 
short, relations are Assumed to be ^-place terms. 

The elements of a propo.sition are concepts, not words, ' 
though they are expressd in the surface structure as words or 
phrases*. A relation is expressed in the surface structure by 
either a verb, adjective, adyerb, or conjunction;, arguments can 
b^ expressed by words of any grammatical class ^d can also be 
other propositiops. A proposition does not necessarily , 
correspond tb a s^entence in a text« because sentences may, and 
oft^n do, incorporate multiple propositions. ^ 
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To illustrate the natjir^ of the prepositional representation 
consider "fhe sentence, The little girl, wanted to bakfe a^ birthday 
cake . This sentence contains four relational terms and thus 
^ fonsists of four propositions which are r^pri^sented as: 

'I. (LITTLE, GIRt) ^ ' ^ 

l.\ f WANTED, GIRL, 3) ' • 

3. (BAKE, GIRL, CAKE) 

4.. (BIRTHDAY^ CAKE) ^ ^ • ^ ' 

The concepts of the propositi's are>-written in upper-case to 
highlight the fact th^t they, a're not- words but rather their 
conceptual counterparts.. The propositions are numbered for' 
convenience so that if one proposition is embedded in another, as 
in proposition 2, we can simply ^r^efet to it by number rather than 
write it 'out again. Further details concerning the analysis of a 
text into its propositions can be obtained by consulting Kintsch 
(1974) and Turner and Greene (1978). ^ 

The* first study to demonstrate the psychological validity of 
the proposition as a basic unit of processing in text ^ . 

comprehension ahd memory was performed by Kint/ch and Keenan- 
'(19^3). They used a reacftn^ timef paradigm in/which' college-age 
subjects were timed as ttiey read each of a large set^of ' . 
sentences. Subjects were told' to read for meaning, and after 
reading each sentence, the^were asked to immexliately recall it. 
The sei^tences were constructed so that they all had the same 
number or wordsy (16 words) but varied in the nipber of 
propositions, they contained from four to nine. Kintsch and 
Keenan rea(60ned that if reading comprehension involves grouping 
word concepts into propositions, then the more' f^ropo^fctions that 
need to be constructed, the longer it should take to comprehend 
the sentence. In other words « reading times should 
systematically increase with the number ot propositions contained 
in the sentence. On the other hand, if ^comprehe^»ion simply 
'iiivolves activating the conceptual representatit^ns ,ot the words 
in the sentence and does not involve propositional. units, then* . 
there should J>e no systematic relation between number of 
propositions and reading time; rather, reading times should be 
roughly equivalent across sentences since all contained the same 
number of words. * . . ^ 

Kintsch and Keenan found that reading times* did m tact 
*ia^ease with the^ number *of propositions contained, in the 
sentences; subjects took about one additional second of reading 
time per proposition. Subjects did not, however, always recall 'a 
sentence perfectly. Because there was very little, if any, 
chance for forgetting in tjhis immediate recall paradigm, it yas 
assumed thAt these part;ial recalls ot sentences reflected the 
fact that ' subject$ did not^always process all the propositions 
that v^re presented^m th^ sentence. On thi9vassumpti0;n, Kintsch 
anci Keenan argued that* a better ind^icator of the* number of 
propositions the subject actually processed was not the number of 
propositions presented but rather the number of propositions 
recalled. Since reading times were supposed t<$ be a tunctijon of 
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thejnumber ofi^ pwpo^itions processed, they ^theref ote also 
examined readipg time as a function of the number of propositions 
recalled^. Reading times were found to systematically increase 
with number of propositions recalled, with subject faking, about 
1.5 additional seconds for eacli proposition recalled/ ,Thus*^ 
regardless ot wtieth|r reading times* are exai^ined in terms of the 
numl)er of propositions presented in the sefntence or the number of 
propositions recalled by the^subject, it appears. that the 
proposition is a psychologically valid unit of meaning since the 
more propositions, the longer^ the reading time. More recent 
studies using recal-1: C^«g^» Kintsch & Gl^ss, 1974) and priming > 
paradigms (Rafcliff & McKo'on, 1978) hav.e- provided further 
corroborating support fo^ the psychological validity of 

L propositions. ^ h 

^ * The representation of the meai^ing of a text does not^ consist 
solely of a lisfing of its propositions; rather, it must also 
inqlude connections between thi^ propositions so as to r^ndet^ the 
meaning 'representation coherent. One proposal for establishing 
connections between propositions is on tijLe basis of shared 
referents or arguments; this is called the argument repetition 

'rule (Kintsch, 1974; ^Kintsch & van Dijk, 1978). According to • 
this rule, propositions are said to be coherent if they share a 
common argument. ^ » - , • 

It is Assumed that the coherence graph of propositions which 
represents the meaning of a text * is hierarchical. This ^ 
assumtion ot a hierarchy is intended to capture* the fact that 
some ideas are perceived as^more cent^ral to the meaning of a text 
than others. The hierarchy jds constructed by firs^t selecting the 
proposition which expresses khe main idea oir the text to' head the 
hierarchy. For single-sentence texts, this is the proposition 
expressing the main action of the sentence; for longer texts, *it 
is usually the title ot the text qr the main action of the first, 
sentence. The hierarchy is- then constructed by using the 
argument repetition rule to connect propositions to thid most 
superordinate proposition either directly or indirectly through 

.shared arguments with more subordinate propositions. • 
Proposition's which share arguments in common with tne most 
.superordinate proposition are directly subordinated to it; 
propositions which do not £^hare arguments with the most 
supero^rdmate' proposition. but» which share arguments with the 
^ext level o^ propositions are subordinated to them, and so on. 
To illustrate 'with the sample sentence given above, proposition 2 
would' be .selected to head the hierarchy (Level 1) since it 
expresses the main idea of. tl^e* sentence. Propositions 1 and 3 

, would be connected to proposition 2 on the next level ot the ' 
hierarchy ' (Level 2) because they both share a common > argument 
with proposition 2, namely the argument GIRL. Because 
proposition 4 does not share any arguments with proposition 2, it 
cannot be connected to it; rather, it would be connected to 
proposition 3 qn the next level of the hierarchy ^(Level 3) ^ 
because of the common argument, CAKE. The resulting hierarchy, of 
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propo^itii>h8 can be. (lepicted as: 
•» . •• 2 



^3 -"4 

As mentioned above, Kintsch and Keenan (1973) found that 
recall ot ttie sentences in their study was. not always perfect. 
They therefore examined recall of the propositions as a function 
of their level in the hierarchy. They .found that percent recall 
steadily increased across levels -such that the higher the 
prbpositiotr in the hierarchy, the more likely it was to be 
recalled. This result has been replicated in many studies (e.g., 
Kintsch* Kozminsky, Streby, McKoon, & Keefhan,- 1975; Meyer, 1975; 
Thorndyke. 1976). ^It has also be^n shown that verification times 
are taster for superordinate than subordinate propositions 
(McKoon^ 1976). Together these studies provide strong si^pport 
for the notion that comprehensioti in the mature rea4er involves 
connecting propositions together in a hierarchical structure in 
^emory. 

^ In the present study we set out to determine whether 
fltginning readers also group concepts into propositions and 
connect these propositions into a hierarchical representation. ^ 
We used the same paradigm with beginning third and fifth' graders 
as that used by Kintsch and Keenan (1973).^ith adults. Reading 
times were taeasur^d fo^ sentences, that all had the same ntamber of 
words but varied. in their number of underlying propositions;, 
immediate recall was obtained for each sentence. In order to 
make the task Meaningful and enjoyable for the ctiildl^n it was 
cast within the following scenario. The children were told to 
pretend that they were ^controlling a computerized center for 
outer space exploration. Explorer space ships were sending 
messages to their computer screen one at a time. They were to * 
read the message and press ^a button to signal the space ship when 
they Understood it; this allowed reading tim6s t^ be collected on 
each sentence. Because the button pres3 caused the message to be 
erased from the screen, and because the childAn were told it wac 
necessary to preserve the messages, they w^re instructed to. 
"save" each message by reciting it from memory into a microphone 
connected to*a tape recorder; this saving-*the-messages task thus 
served as the immediate tree recall test. - ] 

If the increased Cogni-tive. demands placed on the beginning 
reader (i.e.* the attentional demands -of decoding and the memory 
load resulting from the relatively impoverished semantic * 
environment of the reading situation coi^pared to the child^s 
accustOB\ed listening situation) have an effect on the unit ot 
processing such that not enough resources are available to group 
concepts into propositions, then one mightT* expect the tea4ing 
times ot third, graders to be less systematically .related to""^^ 
i^umber of propositions than the reading times of the adults 
observed. by Kintsch and Keenan (1973) and their recall to be less 
rel£Uted to the level of the pro|>08ition in the hierarchy than 
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-that doserved^by Kintsch and Keenail with ^idults* Because fif.th 
graders have had more practice in rl^ading, however, their reading 
t^e and recall jJata ^are expected td be more similar to that 
fqund* f or adults. ^ \ 

It is possible that the ability\o£ the beginning reader to » 
integrate con^eptB into propositions pay depend on the complexity 
of the text.' Specif j^cally, when the number of word concepts that 
need to be grouped into propositions is small, ^ beginning readers 
may be aole to construct propositional representations; however, 
^when tne number ot \ford concepts, is ^rge;' the memory and 
attentional load^ is greater and the ability to^group concepts - 
int;o propositions may bi^eak down. We .^sxamined, this possibility* 
by emplbyiag two sets of sentences. One set consisted of 
sentences that wete ail seven vords long 6ut varied in the number 
of under lyin|^ propositions from two to If our. The other set 
consisted of Sentences that were all Ip words long but varied in 
numlter ot^ propjDsitions from four to^niiie. * : 

It is also possible that the^ abilijty to cqnstruct 
propositAonaJL representations may be related to the child^s 
oveiraii iev^^of reading skill as measu^^d by standardized 
reading testl^. Beginning read^d who aire reading above grad^ 
level might therefore show the 9ame increase in reading time with 
number jo( propositions as more mature r^ade^^T and the lack •of 
^relation between n^tmbj^r of propositions land reading time might 
only ^be- evident &n oegin^ing readers whd, are reading at or below 
grade level. ^Support for tftis hypothesis stems from Cromer's 
finding that") a subset of low reading ability jxmior college 
students could be made to coi^prehend as well" as good readers by . 
spatially grouping- the words of ^isntences into meaningful phrases 
(cf. MasOn & Kendall," 1978). Because these phrases otten 
corresponded to propbsitional units, the* results suggest that one 
of tne probleitfs underlying these subjects'' low level of reading 
ability, wasNtneir failure' to group concepts into propositions; 
Although standardized reading scores were not available tor all 
subjects used in this study, we did examine this possibility for ' 
tboffe subjects for uhom- scores were available. 

^ Method 

Subjects * . ^ 

Forty third graders aAd forty fifth graders, with' 20 males 
and 20 females in each grade, participated in the st^dy. Half of 
the subjects at each grade level were> tested in the ^ummer 
preceding their entry into the Jtl^ird or fifth grade; the other 
half were tested d^ur^ing the school year, either in late i^all or 
early winter. Subjects were recruited by letter from a large^ . 
number ot elementary schools in the gjr^ater Denver metropoJLitan 
area and were paid for their participation. Six additi;pnal third 
graders attempted to participate in the study Jbjit were unable to 
complete it because their dec6ding skills were so poor. 
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^ Thirty-two or* ttie^ 40 third graders and 18 of the 40 fifth 
graders were included in the analyses examining the etfects ot 
reading ability. These were th^ only subjects for whom 
comparal)le standardized reading scoi^es were available. All of 
these subjects had bein tested* at the beginning of tne tnird 
grade on .either the Metropolitan Achievement Test or' the Stanford 
Achievement Test* Grade equivalent scores from the readings 
comprehension portion o£ these tests were used in tne analyses* • 
For the purposes ot performing ANOVAs« it was necessary to » 
classify the children at each grade level into two groups of 
reading ability; this was done usihg a median split on the grade 
ec^uivalent scores.^ Somewhat surprisingly, the median split 
resulted in approximately equal Aumbers of males and females in 
each group; 5 males and 4 femal^es in tne nigher reading ability 
group and 4 males and 5 females in the lower reading ability 
group for the fifth grade; 8 maVes and B females in .tne higher 
and 9 males and 7 females in the lower reading ability groups for 
the tnird grade* The mean grade equivalent scores for both the' 
lower third- and lower tiftb-grade , groups were at or slightly , 
above grade level so 'tnese gro.ups are most appropriately labeled 
average rather than poor readers. The higher* reading al^ility 
fifth graders averaged 2 gradd equivalents higher than the group 
of -average fifth graders (5.97 vs. 3.97 on a test ta^en in third 
grade), and the good third-grade readers averaged 2.8 grade 
equivalents higher than the average third graders (7.0 vs. 4.2) « 
Materials ^ 

The materials consisjted .of ,two sets of se<itences. One set 
consisted of nine sentences that were all seven words long; three 
of Cnese contained two propositions, three contained three * * 
propositions, and three contained four propositions. The other 
set consisted of 18^ sentenced that were all 16 words long'; the 
ntamberjof propositions in these sentences ranged from four to ^ 
nine, with three sentences at each level of number 6f 
propositions. ' ■ . f ' 

The sentences were constructed by the ^authors in 
collaboration with a second gradef and a fourth *^rader ,tO ensure 
their meaningf ulness to children. They wer^ designed to be abjout 
possible .things one could ob^erve^ in outep space and oa, other 
planets.^ The yocabul-af^ itema used^in the sentences were normed 
on six pilot ^^ird grad^irs to ensure that they were all words in 
the children's" reading. vocabulai^y. This was do.ne by typing each 
word on ah lindex <:ard and having > the child^go through th^ deck of' 
cards readi^ng each word out.lbud and either .explaining i^s 
meaping or, usin^ it in a senjence:^. »Four Words werie found .that 
were not tamiJU'ar to all the cliildrenj these were replaced with 
substitute^. words Vsu^gested ])y' the children.- 

• .^Tables 1 and 2 present saj^plti^. sent^i|ces from. the 7-word, and-, 
the 16-woi:d. sentence sets respect ivelys. Included in thfeSe tables 
afe xii^ propositions foj|:^.each sentence as welL. as their v. ^ 
hierarchical a(trangement\* The analysis into propositions follows 
th^ propositianal representation system' o^ Kintsch ,(1^974)* ♦ ,A 
full description gt the propositional analysis, as well ak the 
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notational system can be round ittv Turner and Greex^e (1978)'. The 

only notation shown in these tables which may not be readily 

imderstood is the* abbfeviatijDn LOG which refers to location. 

^ 

insert Tables 1 and 2 about here ^ 

Procedure ^ , ^ . , ^ 

The presentation ol; sentences and recording of rea44^S tim^es 

. was controlled by a PDF 11/03 microprocessor connected to an ADDS 
580, CRT. The keyboard. of the CRT Was covered with a wooden frame 
whijch contained one Tesponse button for the subject to use. This 
wooden fram^e served to prev,ent the subject from pressipg keys 
that could. have aborted the experimental pro|ram. A microphone, 
connected, to a tape recorder, was s^^tuated to the left of the CRT 
and was used to record the subjecf^s recall ^ot the sentences. * 
• Subjects wer? tested, individually in a small room set up to 

* simulate a* mission* control centei^ for outer space exploration. 

*When the child artived for the experimeiit, he/she and the ' 
accompanying parent were given a demonstration oi the equipment 

^ in ^tbe room and the adjoining computer room'o^n an attempt to make 

" them feel comfortable 'and excited about working on the comput.er. ' 
The parent was then asked to wait in a waiting room while the 
child participated in the experiment. 

The childrexl were asked to pretend that they were wojking in 
the missicjn control center.' They were told that their job was to 
receive messages from space ^hips that were exploring outer space 
\ and sending, their ol^servations back to earth through the 
subject^'s computer.* They wete told to tead each message that 
occt^red on the scteen and press the button as soon as they 
understood it^ T)ie button press was to let the space ship that^ 
9ient the message know that the message had been received and 
understood. 

Subjects were told that it was important to save the ^ . 
messages* However « they could not be sa^ed on the screen since 
it was necessary to clear the sc;reen to allow for new messages to 
com'e in. In fact, 'when the child pressed the button signalling 
comprehension of the message, it went off the screen. The 
children were therefore told that the pnly way to save a message 
was for them to recall it from memory and record it on the tape 
;recorder right after pressing the button signalling 
comprehension. Subjects were told that it they could not recall 
the message word for word, that was all right.' They were told 
that what was important was to get as much of the meaning 
recorded as possible and to feel free to use their own words to 
do so. ' ' .0 

The experimental session began with three practice 
sentences, two short and one Idng. They were: "Welcome to the 
space- center , " "Get ready for messages from outer space*" and '*We 
hope you like this space^game And we hope you dd very well." The 
sentences were presented one at a time and the subjects were told 
to read them silently. As soon as tne subpect understood the ' 
sentence, he/she pressed the response button. This button ei^ased 
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the sentence from the screeif and replaced it with a message to 
recall the sentence. The button pres^ also caused the reading 
tim^ for the sentence to'^'be recorded. The subject tjien atftempted 
to oraiiy recall the sentence into .the tape recorder. When the 
subjects fmi^shed recalling as much as they could, they pressed , 
the respo'nse button. This caused the screen to. display the 

.message, "Are you ready of ' the next message?" When the child 
was reaay,* he/she pressed the button and t^^'next sentence was 
displayed. \ 
Following the'pra'ctice sentences, Jihe nine 7-word sentences 
were pre^sented in a different random order for each \ subject . The 
7-w(p'rd sentences were-,presented first because they were easier 
and allowed the chi])dren to gain confidence in their ability to 

'do tne cask. Following bhe 7-word sentences, the 18 16-word 
sentences 'were presented ik random order. 
D esign and Analyses. v \ > i 

Hhe 7-word sentences \fere analyzed separately" from, the 
16-word sentences. For eacp sentence set, an analysis of reading 

.times was performed as a function of the dumber of propositions'" 
presented in the sentence. Two additional analyses were 
performed on the 16-vord sentence set. One dealt with the 
reading time^data. Because recall of the 16-word sentences, 
unlike that &f the 7-word sentences, was generally less than 
perfect, it is likely that a better indicator of the number of 
propositions actually processed by d subject is tfie number of 
propositions that the subject recalled rather than the number of 
propostions presented in the sentence. Thus, the second analysis 
of tne reading times for the 16-word sentences examined reading 

, times as a function ot the number of propositions the subject 
recalled. This analysis was not performl)^ on tKe 7-word 
sentences because the number of propositions recalled was almost 
always the same ^s the number of propositions presented. The 
othex analysis pertormed on tbe 16-word sentence set tnat was not 
performed on_the 7-word sentence set was an analysis of the 
recall data as a function of the level bt the proposition in the 
propositional hierarchy. AgaiQi this analysis^was not performed 
on the 7-word sentences because the neat perfect recall ot tnese 
sentences simply yields ceiling effects in the analysis ot level 
effects on recall. The following describes the design for each 
of tnese analyses. 

Reading Time As a. Function of ^ fftimber of Propositions 
Presented . For the 7-word sentences, the number of propositions 
presented has three levels': 2, 3» ^r 4 propositions. For the 
16-word sentences, the number ot propositions presented has six 
levels: 4,, 5, 7, 8, or 9 propositions. The reatiing times for 
the three sentences nested within each level ot number of 
propositions were averaged so as to produce a mean reading time 
for each subject for each level ot number of proposit^j-ons 
presented. For both the 7-word sentences Analysis and the 
16-word sentences analysis, subjects were nested in the crossing 
of grade (third or fifth) with sex with time of experiment 
(summer or school year).. 
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» Reading Time As a. Function ot Number of Propositions * 
Recalled * This analysis was performed only on the IS-^ard 
.sentences^ /The number ot propositions tQat can be recalled from 
a 4-proj)6sition sentence ranges from 0 to^; the number thac can 
be recalled from a 5-*propo8ition sexrtence tanges from 0 to 5, and 
so oa* Reading times tor each of /a subject ^s 18 16-vord 
sentences were classified according to the number of propositions 
the subject recal^led, irrespective qt the number of .propositions 
the gentence actually contained* llfean reading times ver^ then 
computed for each subject fpr e^^A level of mi?&1>er ot ' i 
propositions* ranging f rom 0 t^ 3* 'Becatise there were Relatively 
few instances of recalling less^^haQ'3 propositions or :mdre than 
7, the range was truncated so thtt the analysis examined only 
five levels of number ot propositions recalled: 3 ,or less*, 4, 5, 
6 1 7 or. more* Subjects did not always ^have entries in all cells; 
in tact, there were a total of 39 out ot the 400 cells that were 
empty. We therefore used Winer's (1962) method of estimation to 
obtain values for tnese ceils and* adjusted the degrees of freedom 
in the ANOVA accordingly* In sum, the design of this analysis 
consisted of ntsnber of propositions recalled crossed with 
subjects which were nested in the crossing of grade \/ith sex with 
test time. 

Recall As a Function of Level in the Hierarchy . The tapes 
containing the children's recall protocols were transcribed and 
then scored independently by two judges. The interrater 
reliability was .94, with the disagreements turning out to be 
errors by one or th%|Other judge which Vere resolved in 
conference. For each sentence it was determined which %f the 
propositions were recalled. Paraphrases ot the originaI<i wording 
were accepted as correct* as long as the meaning was accurately 
QXpr^ssed. If a subject made an error in a superordinate 
proposition which then reappeared in a subordinate proposition, 
the subordinate proposition was accepted as correctly recalled, 
while cne superordinate proposition was scored as incorrect. For 
example, suppose a subject recalled the four-proposition sentence 
ic Table 1 as B ig fish fl oat down the muddy rivers . Although 
bird is contained in propositions 1, 2, and* 3, only proposition 2 
would be scored as incorrect because of the substitution ot f ish 

b irds . Propositions 1 and 3 would be scored as correct 
because the subject correctly recalled that whatever the 
superordinate proposition wa& concerned with, it was big and it 
floated down th^ rivers * 

Using the hierarchical representations of meaning like those 
shown in Tables 1 and 2, it was determined that, across the 18 
16-word sentences, there were a total of 20 propositions at Level 
1 (the most superordinate level), 56 propositions at Level 2, 31 
at Level 3, 8 at Level 4. and 2 at Level 5. Because of the small 
number ot propositions at Levels 4 and 5, they were combined. 
For each subject we computed the percent of propositions recalled 
at Levels 1, 2, 3« 4/5. The design ot the analysis of variance 
consisted of level in the hierarchy crbssed with subjects which 
were nested in the crossing of grade with sex with time ot 
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tjBSting. * * * ' 

Reading Ability An alyses . A number of analyses wfere 
pertormed to famine the effects of reading ability on reading 
time and recall. First, correlations were computed relating 
reading ability^ and ov-erall reading time tor both the 7-word 
sentences and the 16-word, sentences. Second, in order to 
determine whether the relationship of increasing reading times 
^^ith increasing numbers o£ propositions held for average as well 
as good readers, ANOVAs were performed to determine whether 
reading ability 'interacted with number of propositions.* Three 
ANOVAs were pertormed: one on' the 7-word sentenc^es with number of 
propositions presented as the'main independent variable, one pn 
the 16-word sentences with number of p^ropositions presented as 
the main , independent variable, and on^ on the 16-word sentences^ 
with number of propositions recalled as the main independent 
variable. 4^nally, an ANOVA was performed examining the effects 
of reading ability on recall as a* function of the level ot ttie 
proposition in the hierarchy* In all these analyses, subjects 
were nested in the crossing of gra<k with reading ability 
(average or good, as determined by the median split); subjects 
were crossed then witti either number of pro^sitions or level in 
the hierarchy, depending on ttie analysis. The variables ot sex 
and time ot testing were dropped from these designs because the. 
division ot subjects into reading ability groups resulted in 
slightly unequal Hs tor sex and time of test. 

• 

R esults and Discussion 
Reading. Time As a Funct ion ot Number of Propdsitions Prese nted 

7-Word. Se ntences . Figure 1 presents the average reading 
times of each grade level for the 7-word sentences as a futictio.n 
of the number ot propositions presented in each sentence. 
Although third graders read significantly more slowly than fifth 
graders (F(l,72) « 13.02, £ < .001, JMBe « 4.0251), there was a 
highly significant effect of number ot propositions (^F(2,144) » 
11. 9», p < .001, MSe « .6008) which held for both the, third 
graders (F(2/72) « 7.63, £ < .DOl, ^ « .93248) and the fifth 
graders (F(2,72) « 4.72, £ < .02, ffie « .26914). As can be seen 
in Figure 1, reading times for both groups monotonically increase 
as ttie number of propositions presented in the sentence 
"increases. It thus appears that, at least for the^e short 
sentences, third graders use the same units of meaning — namely 
propositions — as fifth grtfders. 

Although the ititeraction of grade level and number of 
propositions was not .signiticant (f{2,14'4) « 1.97), it can be 
seen in Figure I, that the slope of the function relating reading 
time to number of propositions tends to be steeper for the third 
graders thAn the fifth graders. Using linear regression 
techniques to compute these tunctions. with RT standing for 
reading time and PP for number of propositions presented, we 
found thatj the tunctioh for third graders is RT « 3.37 + .42PP,- 
and that for fifth graders is RT « 3.17 + .18PP. Kintsch and 
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Reenan (1973) argued that the slopes of these regression lines 
represent tne time required to construct and process each 
additional proposition and that the intercepts reflect the time 
for ail the other processes involved in |^ading, such as decoding 
and performing syntactic analyses* Applying this interpretation 
to tne present f junctions ) it would appear ttiat the difference* in 
reading spded between third and fifth graders on 7*vord sentences 
is attributable to Doth a small difference in the speed of 
decoding and syntactic operations' and a somewhat larger 
difference m the speec^ of constructing propositions*^ Howwer, 
since the interaction of grade level and number. of propositions, 
was not significant, the ditterenpe in slopes cannot be regarded 
as significant. Consequently, we averaged over grade level to 
determine the amount of time required to process each additional 
proposition. The resulting regression line is,'RT ■ 3.27 + 
.30FP. Hence, for 7-word^ sentences, an additional. .3 seconds of 
^reading time is required for each additional proposition 
presented. 

Insert Figure 1 about here 

Sex had no significant etfect on reading time (F(1,72} < 1), 
nor did it interact ^with any' othet variables. There was also no. 
significant dirterende between the reading times of subjects 
tested in the summer preceding t;he "School year and^ those tjested 
during the year (F(l,72) ■ l.82)\ nor did this factor interact 
with any of the otbi!r variables. 

Correlations between average reading time for the 7-Word ^. 
sentences and the subject^s grade equivalent score from the 
standardized readikg tests stiowed, as one might expect, that 
higher grade equivalent' scores were associated with lower overall 
reading times.' Specifically, we found a highly significant . 
negative correlation for the fifth graders (r » -•75, p < .001) 
and a marginally significant negative correlation for the third 
graders (r ■ -.32, £ < .10). Of most interest are the results 
from the ANOVA involving reading, ability. Again, there was a 
highly significant effect of number of propositions (F(2,64) ■ 
6.72, .p < .005). And although average readers read more slowly 
than good readers (F(l,32) -4.11, £ ■ .05, MS^ » 5.2610), there 
was no interaction of reading ability and number of propositions. 
As can be seen in Figure ^, the average readers, as well as the 
good readers, show an increase in reading times with increasing 
numbers of propositions. \ ^ 

Insert Figure 2 about here 



16 -Word Sentences . Figure 3 presents the average reading 
times of each grade level for the 16-word sentences as a function 
of the number of propositTlons presented#in each sentence. Again, 
third graders read significantly more -slowly than fifth graders- 
(F(I,72) » 14.44, 2 < -001. m± » 105.5291). This time, however, 
there was a significant interaction between grade and sex 
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fl,72) " 5.60jj><< .05). For third graders, males read more 
slowly (16. 35. sec) than females (13.71)", while for fifth graders, 
females read more slowly (1^.33) than males (10.41). There was 
also a signi|icant interaction between time- of testing the 
subjects and grade level. Third graders who were tested in the 
summer preceding their entry into .third grade read significantly 
more slowly than third graders tested during the year (F(l,36) " 
4.31, p < .05, Ifie - 119.3233). Th%re was no significant 
difference, however, between the reading timeB of fifth graders 
tested during the summer and during the yeaj (F(1,36) " 2.05^ £ > 
.15). A couple of additional months of reading experience thus 
paakes a large difference in the overall reading speed of third 
graders but not fi,fth graders ► 

.Most important is .the tmding shown in Figure 3 that, for 
both age groups, reading time increases ad the number of 
propositioiis m ctie sentence increases. The etfect ot nmber of 
propositions presented was highly significant (F(5*,360)_ " 20.08, 
p < .001, Ifie « 7.9392), and Held for both the third graders 
(F(5,180) - 10\99, £ <-.001. MSe ^ 9.400S)Vjand tlie fifth graders 
(f(5,180) «M0.06.. i < .001, Ige » 6.4774). ' The inteijaction of - 
grade level with nipber of prepositions presented was nOt 
signyicant (F(5,,360) - l-l?)- Thus, third graders, like fifth 
graders, appear to use propositiDnal units not only in 
comprehending short sentences but also m comprehending these 
longer, 16-word Sentences. 

^ Insert Figure 3 about here ' 

Figure 3 also shows the regression lines for each age group. 
Remarkably, the slopes of these functions are identical for the 
two ag^ groups; only the intercepts differ. The function for 
third graders is, RT - 10.6 + .66PP, and that for fifth graders 
is, RT " 7.06 + .66PP. Thus, just as was found with the 7-word 
sentences, the difference in reading speed between third and 
fifth graders lies not in the time required to process the* 
propositions but in Jihe time required to decode and do syntactic 
analyses. ' j , - 

Kintsch and Keenan (1973) obtained a function ot E^T - 6^37 + 
.94PP for c611ege-aged subjects on 16-word sentences. Although 
it IS always difficult to make comparisons across studies, a few 
comments are in order. The fact that the intercept that they 
obtained for college students is lower than that for our third 
and fifth graders is reasonable if we assume that the speed of 
decoding and syntactic analyses is a function of practice and 
that college students are more practiced in these skills than 
^grade school children. The tact t)iat'the slope is higher fbr 
cojLeg^ students than for our subjects at first seems 
unreasonable. One wou^d expect college students to r'equire no * 
more time per proposition than grade school children. Tliere are, 
^however, at least' two reasons why one might expect the slopes for 
the college students to be higher. ^ ' , 
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. The most likely reason is that there are large differences 
between the two studies m the familiarity of the subj^ects with 
the content of the sentences. Kintsch and Keenan used sentences 
whose content was purposely designed to be unfamiliar to the 
subjects. Their sentences expressed little known facts from 
ancient history. In an attempt to make the task meaningful "^nd 
e*njoyable to the children, we used sentences that were about 
objects' that were familiar to the children. It is therefore 
likely that the contents of our sentences were more familiar- to 
(iur subjects -frhan tUe tacts used by. Kintsch and, Keenan were to 
Cheir subjects. iV is known that familiarity of content has a* 
strong eftect on reading time (Kintsch, et ai., 1975); hence the 
steeper slopes obtained with the college students probablj 
refl.ect this difference in 'tamiliarlty. Another possible' reason ^ 
£or the difference in slopes is that Kintsch and Keenan's college' 
students recalled more pr^osi'tions on cne average (80%) than our 
subjects (72Z). * Perhaps if our subjects had rpcalledas much as 
theirs they would have required more time per proposition. » The 
analyses in the next section which examine reading rate as a 
function of the number of propositwns recalled^ control for this 
factor. As will be shown, however, the difference in slopes 
between the two studies remains evdn when reading times are 
examined in terms of number of prctpositions recalled; hence, it 
would appear that it is due to a xiitference m familiarity of the 
content. ' * ^ > 

Correlations between average reading time fdr the 16-word 
sentences and the ^subject's grade equivalent score from the ^ 
standardized rea'ding tests showed a highly significant negative 
correlation for the fifth graders (r « -.67, £ < .01), btft only a 
nonsi^if icant negative -correlation for the third 'graders (r « 
-.12)". Thus grade equivalent scores are predictive of overall 
reading speed on 16-word sentences for fifth graders but' not 
third graders. / 

The ANOVA examaning reading ability and number ot; 
propositions presented again showed ja highly significant effect 
of number of propositions (f(5,160) « 10.78, £ < .001, MSe 
«12.5888). But neither the .interaction of reading ability with 
number ot propositions (F(5,160) < l), nor the ttiree-way 

interaction of grade, reading blty, and number of propositions 
(r(5,I6jO) < 1) was significant. Thus, for average readers, as 
well as good readers, the greater the number of propositions in 
the sentence, the longer the reading time.* 

Reading Tim6 As a. Function of the Number of Propositions Recalled 
As. Kintsch and Keenan (1973) argued, partial recalls in this 
immediate memory task are due not so much to forgetting, but ' 
rather to a failure to sufficiently (>rocess all of the 
propositions presented. Thus the number of propositions actually 
processed by the subject is best indicated not by the number of 
propositions presentej^ but rather tne number of propositions 
recalled, ''htn reading times are examined as a function of the 
number of propositions recalled, ,we again find a highly 
significant effect of number of propositions (F(4.248) « 29.06, 2. 

-15- 



> ^ Reading' Rate and Retentiop 

. < .001.HSe«» 4.5759), which h.old.8 for the third graders 
iF(4,127; «^9.19, £ < .001, MS^ « 5.7211) as well as the fifth 
graders (F(4,122; » li.66, £ < .^01, ISe « 8.7793); the degrees 
of freedom in the denominators of the Fs have been adjusted for 
missing cells. As can be seen in Figure 4, the more propositions 
the subject recalled, the longer Jbhe reading time. 



Insert Figure 4 ^bout Here 



. Also shown in Figure 4 are ttie regression lines for each 
gfade level. As in th^ analyses of reading times as a function- 
of number ot propositions presen^ted, we atain fmd^ significant 
xiifference between' grade levels in the intercepts (F(l,72) « 
11.72, p < .001. MSe « 88.4303)* For third graders the' intercept 
is 11.8 seconds, .while for fifth graders it is only 7.3 seconds. 
Presumably, this difference reflects the fact that third graders*" 
spend more time than fiftjti graders on decoding and/or syn'tactic 
operations. Interestingly, we again find, as in the. analyses of 
reading times as a function of numl^er of propositions presented, . 
thaC there is no significant difference, between the grad^ levels 
in the slopes, i.e« in the time required to process each 
additional proposition; the interaction of grade lev^l and number 
of propoQitions recalled was not significant (F(4,246) *■ 1.97). 
'On the laverage, an adc^ifioniil .76 seconds of reading time was 
required for each additional proposition recalled^ 

In their analyses of reading times^as a function of number 
of propositions recalled, Kintsch and Keenan (1973) found that 
their college students required aH additional L.5 seconds for 
each additional 'proposition recalled. The fact that college 
students required twice as much time for each additional ^ 
proposition as ,our grade school children must be due tQ a 
difference in J:he relative difficulty of the content of the 
sentences; as pointBdLout earlier , their sentences concerned 
unfamiliar historical facts,* as opposed to the more familiar 
content ot our sentences. An impbrtant conclusion to De drawn 
from these comparisons, therefore, is that the time to construct* 
a proposition is not a fixed parameter of the comprehension * 
system; rather, it varies with the familiarity of the 
to-*be~related concept^s and the length of the sentence, since 
7~word sentences result in a much smaller slope than 16-word 
sentences. 

* The analyses involving reading ability showed neither a 
significant interaction of reading ability with number of 
propositions recalled (F(4,108) < 1) nor a significant three-^way 
interaction of ^a^sliftg^ ability', grade, and number of propositions 
recalled (F(4, 108) « 1.53). As can be seejt iQ Figure 5, howev 
the good readi^rs at both grade levels show a steady increase in 
reading time with each additipnal proposition recalled, ^while the 
average readers show much less systematicity. This pattern 
suggests that perhaps there may be some difference across iveading 
levels in thek^ftmction relating reading time to number 'of 
propositions recalled for long sentences which we were unable to 
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observe in the statistical testSi either becatfse we did not have 

enough poor, opposed to average, readers in* the Sample or 

because of tb^e relatively small number of subjects in these j 

analyses. - This point will j)e discu0sed further in tne conclusion 
of the paper . " 



) • Insert Figure 5 about here 

Retail a£ a. Function o'f LBvel in t^e Pr opositloilal Hierarchy 

Although the fifth graders recalled' slightly more^ 
propositio/is (7.3Z) from the 16--vord seirtences ttian the third 
gradexs (7lZ), the ditterence vas not significant (F(l,72) < 1). 
There was^atso^no sigjnif icarft etfect of sex (F(l,72)''< 1) or time 
of 'testing XF(1j72) < 1) on amount recalled. The only factor 
which* had aru effect on recall was the level^ of the* pro posit ion in 
the hierarchical representation; this >pad aS highly signif)^ant . 
effect (F(3,216; » 5t).l5, £ < .001 ,. MSe » ,01333). A^^can be 
seen in Figure 6, the higher th^leVeX of the proposition ^n the 
hierarchy, t^e more likely it was recalled. This finding 
replicates that*of Kintsch aig^ Keenan (1973) and Kintsch et al. 
(1975). ■ , . , V ■ 

The function relating recall to levels is not linear. 
Rather, there is only a small decrease in recall between Levels 1 
and 2 and between Levels 3 and 4/5, whi^ie there is a dramatic 
decrease from Level 2 Xo Level 3. ^ Because propositions at the 
higher levels conjtain the main actions and relations of the 
sentence, while lower level propositions tend to contain otily 
modifying details, the large difference in recall between Levels 
2 and 3 prob^Cbly reflects the difference in memorability between 
main actions and modifying details .(cf. Brown & Smiley, 1977). 

Insert Figute 6 about here- 



The tact that the levels etfect on recall is the same for 
third ^graders as for fiJEth graders supports the concliusion drawn 
from the reading time analyses; namely, third grader's, like fifth 
grade2;s and adults, appear 'to use proposition^l representations 
to represent the meanings ot sentences. Furthermore, the recall 
results show that not only are they constructing the underlying 
propositions of the text during comprehension, but they are also 
connecting them in the some hierarchical fashion as that used by 
more, mature readers. ' • » ' , 

Althoug|k other studies of children^'s comprehension (Christie 
& SchumacUei^ 1975; JrtSown & Smiley, 1977; Waters, 1978)- have 
shown a' levels exrecc in their recall, even for cniicKren as young 
as kindergarten age, .thet^ studies were all concerned with otal 
comprehension^ not reading comprehension. Furthermore, with, the 
exceptibn of Waters^ (1978) study which used the same 
propotitionai analysis used in the present* study; the basis for 
classifying ideas into levels of importance in these studies was 
essentially atheoreticai; they used ratings of relevance or 
importAnce derived from skill^ed readers. The present results ' 
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thus represent. an important extension of these ^atrlier studies by 
showing that there, is "a tneoretidaM}dsi6 for distinguishing 
levels of impor;tance wich has the samp effects on- children's 
recall as adults' and by showing that tne processes involved in 
reading do not disrupt the levels effect foun4 in children's oral 
comprehension. # ' 

The analyses involving reading ability showea no effect of 
reading ability on amount recalled (F(l,32) « 1.48). However, 
there was an inteeting significant interaction b*etween reading 
ability and level in tne propositional hierarchy (F(3V,96) * 2.77 
p < .05, MSe « .01129). As can be seen in Figure 7» there is no 
significant difference in rdio^all between average and good-^ readers 
for propositions at Levels 1, 2, or 3; however, there is a lar^e 
difference between the two groups in their recall for 
propositions at tihe lowest level. Level 4/5. Whereas good 
readers recall th^se low level details as well as Level 3 ^ 
^propositiorfs, average readers recall them significantly worse. 
Dpnn, Mathews, and Bieger (1979) have also found interactions 
between reading ability and level or mrormation, such that high 
ability readers tend to recall lower level information better 
tharf ^averagfe or beiow average readers; however, their results are 
somewhat more difficult to interpret since they failed to find^^^ 
levels effect in their highr ability readers. 

Insert Figure 7 about here 



Conclusions , ^ 

This study represented an initial attempt to determine 
whether there *ar^ qualitative differences in thei comprehension 
processes of beginning and more skilled readers by examining the 
units usea to represent the meaning ^of a text. A considerable 
amount of research has shown that skilled readers integrate the 
conceptual representations or lexical units into basic units of ^ 
meaning called propositions. It was hypothesized that beginning 
readers, however, may not integrate .concepts into propositions 
because of insufficient ^ttentional resources due to, among other 
things, the relatively greater attentiotlal demands ot decoding. 

The results of this study suggest that if there are 
qualitative differences in comprehension between beginning 
third-gtade readers and the more skilled fifth-grade reader^, it 
is. unlikely that tney iie in the units' used to represent tne 
meaning of sentences. Third graders showed the same effect of 
number or propositions on reading time as. mat of' fifth graders 
and' that of the adults obsejr^ed by Kintsch and Keenan (1973). 
Although all ot the sentences in each set contained the same 
number of words, reading times for third graders, as well as 
fifth graders, increased as the number ot propositions contained 
In the sentence increased. This result obtained for the long 
sentences; which presumably, place an increased demand on 
attentional resources, as well as the shorT'seiifcences. When 
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readj.ng times ver^ examined in term& of the number o£ 
propositions actually constructed, ^s reflected by the number 
recalled, rather than t;he number contained in the sentence, the 
same^^result oocained; the greater the number ot propositions 
processed, the longer the reading time. The fact that third 
graders shoved the same decrease as i:;.rth graders in recall of 
proposi'tions as a function of their level in the hierarchy 
further supports the contention that they were utilizing'the same 
propositional representations to represent the meanings of the 
sentences* ' ' * . 

One of the most interesting results to emerge from the 
reading time ailalyses was the finding that the significant 
difference in reading speed between third and fifth graders is 
4^e not to the time required -to^process each additional 
proposition but rather to the time required to perform the other 
processes involved in reading, such as decoding and syntactic 
analyses* In ail ot tne analyses « the slope of the function 
relating, reading time to number of propositions was not 
significantly different « and in one case was identical, for third 
and fifth graders* Thus, not only do third graders use the same 
units as* fifth graders, but they construct them at the s^e 
speed* 

Although it was hypothesized that t&e ability to construct 
propositional representations may be related to reading skill, 
the results dia noc provide much support for this hypothesis* 
For the 7-vord sentences, it was clear that the average readers 
shoved the same increase in reading time with nupiber of 
propositions as the good readers. For the 16*-vord sentences, 
there was also no interaction of reading 'ability with number ot 
propositions, but the pattern of reading times for the average 
readers snowed less of ia systematic telation to number of 
propositions than that of the good readers* Given the absence of 
a statistically significant etfect, not much can be made -or tnis 
result* It dt^es, however, seem to warrant further investigation 
using a group of poor readers rather tnan average .readers* One 
of the problems with using poor readers in this task, however* is 
that they must not be so poor as to be unable to decode the 
words. Otherwise, the reading times are meaningless* When we 
attempcea to include more poor third-*grade readers in our sample^ 
we found that they could not do the t^sk because they could not 
decode* * 

One oft the most interesting findings to emerge from the, 
reading abMity analyses was the finding that the only difference 
between g(^d and average readers in tneir memory for the 
sentences' was in their recall of the lowest level propositions; 
good readers recalled significantly more of these propositions 
than the average readers* It would be interesting to pursue* this 
finding in future research using cueing procedures to determine 
whether it is due to retrieval or encoding differences* 

The present study found no ailpterence in the units used to 
represent the meanings of sentences between third and fifth 
graders^ Although this result could be taken as evidence that 
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^ S 
there is no difference in comprehension units between beginning 
and scilled reader^, it is aiso possible that the decoding skills' 
of these third graders were^ sufficiently automated that they do 
^not represent a fair test of the hypothesis tnat the decrease in 
attentional resources duejrto nonautomatic decoding s)cills in 
beginning readers resuits^m qualitative, differences in tneir 
comprehension processes. Perhaps if one examined children at an 
earlier stage in the reading process, for example beginning 
second graders, the hypothes'^ized differences between beginning 
and skilled readers might be fbund. The major difficulty m 
doing this research, however, is that which we mentioned 
previously m the discussion' of poor readers; namely iEinding 
beginning readers with de*coding skills that are sufficient to 
read the sentences but ac cne same time not yet automated. 



-20t 



< ' Reading Rate and Retention 
^ ^ References * * * ^ 

Biemill^ri A. J. 'The deveiopmenc or the use of graphic and 

context;ual mtdrmation as children learn to read. Re ading 
Research Quarteriy . 197/0, 6./ 75-96 . 

Brovni A. L., & SmjLley^ S/ ^. Rating the importance of 

structural units of prose passages: A problem ot ) * 
metaqogxlitiye -development. .C hild Development , 1977, 48,, ' 

1-8. \ ' . ' * 

CKall, J. Reading and dev elopment* . Newark, Delawarar 

International Reading Association, 1976. 
Christie; D. J., & Schumacher, G. H. Dev*elopmental trends in the 

abstraction and recall of "^relevant versus irrelevant 

thematic information trom connected verbal materials. Child 
^ Development . 1975, 4b, 5Vb-602. ' ' * ^ 

Cromer, W. The difference model; A new explantation for some 

reading difficulties. Journal of Ed ucational Psychology . 

1970, 61, 471-483. 
Dunn, B. R., Mathews, S. R., & Biegez^, G.. Individual differences 

in the recall ot iower-level textual information. Center 

for tb^ Study of Reading Tech nical Report 'No . 150 . 

University of Illinois, 19^9. 
Gut^entag, R. E,, & Haith, H. M. Automatic processing as a- 

function of age ana reading ability.^ Child Development . 

1978, 41, 707-716. 
Kintsch, W. The represencacion of meaning in memory . Hillsdaie, 

N.J.-; Er^baum, 1974. 
^intsch, W., & Glass, G. Effects ot ffropositional structure upon 

;Sentence recall* In W. Kintsch, The representation of 

meaning iif memory . Hillsdale, N.J.: Erlbaip, 1974. ^ 
Kintsch, W* , & Keenan, J. H. Reading rate- and retention as a 

function ot tne number ot propositions in the base structure 

of sentences. Cognitive Psychology . 1973, 5.. 257-274. 
Kintsch, W., Kozminsky, E., Streby, , McKoon, G., & 'Keenan, J. 
I H. Comprehiension and recall ot text * as a fuhction of 
y< content variables. Journal of Verbal Learning and Verbal 

Behavior, 1975, 14, 196-214. 
Kintsch, W. , & van Dijk, T. A. Toward a model of text 

comprehension/ and production. Psychological Review , 1978, 

85, 363-394. ^ 

LaBerge, D. Pefteptual learning and memory. In W. K, Estes ^* 
, (Ed . ) , Handbook ot. learn ing and cognitive processing . Vol . 

4. Attention and memory . Hillsdale, N. J. ; Erlbaum, 1976. 
LaBerge, S., Samuels, S. J. Toward a theory of automatic 

information processing in reading. Cognitive Psychology , 

1974, 6, 293-323. ^ . 

HasQ^. J. H*, & Kendall, J. R* Facilitating ^teading 

" comprehension cnrough text structure manipulation. Center 

for the S_tudi of Reading Tet:hnical Report No . University 

of Illinois . 1978 . " ^ 



, Reading ^Rate and Retention 

McKooii, Organization of information in text ttiemory^ Journal 
bf. Verbal Learning and Verbal Behavio£, 1977 , ^6,, 247726(i, 
Meyer, B. j.*"?. The org anization of prose and its ettects on/ ) 
t ' ' mtemary . •Amsterdam; North-Hollaild Publishing Company, 1975? 
"Ratcliff,, R*, &,McKoon, G". Priming "In ^ira-r-ecQgni^^ Evidence'^ 
for the' propositionai sur)4cture of Sentencea. Joiirn^l^ o t : . 
Verbal Learning attd Verbal behavior 1978. YL^ 403-417. 
Thdjcdyke; P; ,W.. CognifciY^t gtrucfurfesin comprehension and 

memory of Narrative discourse. Cogi iitive Psvcholo^gy . 1977> 

^ ^9, 77-110: ; \ _ : / . ^ 

Turper, A;, & Greene ,^ 'E.- The construction of -a propositiona.l irf^ 
^t:ex^ base. JS AS Catalog. i>t Selected Documents in 
- Psychology / 1978. ' ^ \^ ^ ^ . ^ 

Waters, H, S.', Sup^rordina-te-8ubor41nate structure in semantic 
memory ; ^' the fble ot compr-ehension and retrieval prQceases. 
'\ Joarnal of V^rbaL ^ Learning- ^ and Verbal, gehavior . 1978, jj, 

^ ; ^7T598t. - , ' , ^ * ^ 

Wineir, B* J,. S tatistical pri nciples in experimental design ^ New. , 
York: Mcferaw^Hi^li, 1962. ; • - ' 



<5 y * 



4 A 



ERIC. 



Reading Rate and Retention 



TABLE 1 



Samples of ttie 7-Word Sentences Used in the Experiment 
Together With .Their^Bropositional Representations 
and Propositional Hierarchies 



2 PROPOSITIONS : 

The rocket will spin around tne'sun. 
1; (SPJN, ROCKET) n 

2. (LOC: AROtJND, 1, SUN) 



J 



1 ^ 2 



3 PROPOSmuwa : 

enth is a bili'xon miles away. 

1. ' (LOC: EARTH) 

2. (MILE, AWAY) 

. 3. (BILLION, MILE) 



1 — 2 — 3' 



4 « PROPOSITIONS 5 

♦ 

Big birds float 4blfe, th£ muddy "rivers. 
1. (BIG, BIRfl) ' 
2'. (FLOAT,. BIRD) ' 
3/ (LOC: DOWN, 2, RIVER); . , 
4. (MUDDY, RIVER) 



/ 

2 

X 



1 ' 



3,-4 
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' , TABLE>2 

Samples or tne 16-Word Sentences Used in the Experiment Together 
With Their j^ropositional Representations and 
' Propositional Hier.archies , * 

4 PROPOSiTlUWb ; 

The earth is 'sending messages to the planet over the radiiO Dut 
nobody can understand them. 

.^ . ' - , , ' • 

1. (SEND, EARTH, MESSAGE, PLANET, RADI.O) 

2. ' CCONCESSION: BUT, 1, 3) ' 

1 ^ 2 —'3 — 4 

3. (CAN, NOBODY, 4) ■ 

4. (IJNDERSXAND., NOBODY, MESSAGE) < 
9 PROPOSiTiOMa ; ; • 

The 9pimal6' ears<^re better here thaiijon earth so they can hear 
sounds far away. ' . 

1. (POSStSS, ANIMAL, EAR^^) 

2. (BETTEK, EAR,, EAR,) 
~ 3. (LOC: HERE, EAR^) 

4. ;(L0C: ON, EAR2, EARTH) 

5. (SO, 2, 6ri 

Ik 

, ■ 6. (ABLE TO, ANIMAL, '?) 

' 7. (HEAfl,. ANIMAL, SOUND) " 

■ 8. (LOC: AWAY, SOUND)'' 

9. (FAR,' AWAY) \ * ^ 




1 
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Figure Captions 



Figure 1. Reading times fot ttie 7-vord sentences«as a function 

o£ tne numDer ox propositions contained in the sentences. 
Figure 2. Reading times tor tne 7-vord sentences as a function 
of ttie ntimber of propositions contained in the sentences, 
broken aown oy gride, and reading ability. 
Figure 3. Reading times for the l6"-vorcl sentences as a function 
of the number or propositions contained in the sentences, 
^ together with their best ticcmg regression lines. . 
Figure 4. Reading times for the 16-word sentences as a function 

of the number or propositions recalled. 
Figure 5. Reading times for the 16-word sentences as a function 
of the number ot propositions recalled, broken down by grade 
and reading, ability. 1^ 
Figure 6. Proportion of propositions recalled at each level of 

the propositxonai nierarchy *for third and |ifth graders. 
Figure 7. Proportion ot propositions recalled at each level ot 
the prepositional hie^rchy for average and good readers. 
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Q GOOD 5TH GRADERS ' 

■ ■ AVERAGE 5TH GRADERS 





J. 



J. 



2 3 4 

NUMBER OF PROPOSITIONS PRESENTED 



- 57 - 



Si 



7 



O- — — O GOOD 3RD GrVd6RS 

^ AVERAGE 3RD GRADERS 
O— — O GOOD 5TH GRADERS 
i ■ AVERAGE 5TH GRADERS 




't—J I r I -L L__ 

"aORLESSA -5 6 7 OR MORE 

NUMBER OF PROPOSITJONS RECALLED 



y 



-.30 - 

34 




1 2 3,4/5 

LEVEL OF THE HIERARCHY 



CHAPTER 2 

% 



Children's Reading Rate and Recall As a 
Function of the Number of Different 
Arguments in the^ext Base 



Janice M. Keenan 



Abstract 

It is^knovn that' mature readers rec^ire more processing time 
per proposition recaiiea tor te;icts xontajLni^g many different 
arguments than for texts containing few different arguments* 
This 18 uecause the greater the number or aitterent arguments, 
the more (he lexicon needs to be accessed and the greater the 
memory load* On tne assumption that memory capacity and, speed ot 
lexical access increas€r with increasing familiarity with 
concepts , it was hypotnesized that an mceractxon should obtain 
between grade or reading skill and number of different arguments, 
such that younger or less skilled readers would show a greater 
difference in comprehension between many and few different 
arguments than older, more skilled ^^ea4ers* ^ To test this, fourth 
and sixth graders .of high and average reading ability, read and 
Jjmnediateiy recaiiea 24 paragraphs, half containing few and half 
many different arguments, from tlvree content areas: history', 
science, and familiar experienced such as birthday parties* The 
results clearly supported the hypothesized interaction between, 
number or arguments and grade level, making number of arguments 
one of the few variables in reading comprehension research to 
yield an age interaction* It was also found that familiar 
experience passages were read more quickly and recalled better 
thtn hmcory or science passages, even tnough they were the same 
length* Fourth graders recalled less than sixth graders on 
history ind science passages, but they recalled familiar 
experience passages just as well* Nonetheless, they continued to 
show a greater difference between many and few different argument 
passages than sixth graders eyen on these familiar experience— — 
passages* 
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CHAPTER 2 



Children's Reading Rate and Recall, 
As a Function of the Nymber ot Ditterent 
Arguments in the Text Base 



In 1976 speech to the International' Reading Association, 
Chall noted that although there had been a significant 
improvement over the past decade in national reading test scores 
for cnildren in the primary grades wnere cue tests primarily 
concern decoding skills, there had been no concommitant 
improvement in scores ror cnildren in the midd^le «gr'ades wtiete ttie 
tests primarily concerxiTComprehension abilities. She noted that 
what was^ needed to rectify this state or artairs. h^s a deeper, 
theoretically-based understanding of the proces^e& involved in 
.comprehension ttiac could be used to look for processes which 
might undergo development as the child becomes more practiced and 
skilled in reading and thus serve as cue ba^sis for remediation 
programs. 

Partly in response to ttiis neea, there. has been a 
considerable increase in recent years in the amount of research 
regarding reading compretiension. This research has resulted in 
models which show a fair amount of agreement about the component 
processes of reading comprehension. These processes can be 
divided into those involved in building a representation of the 
textual input (microstructure processes) and those wtiich' operate 
on this representation as a whole (macrostructure processes), for 
purposes such as summarization, inf erencing, and integration with 
existing knowledge (Kintsch & van Dijk, 1^78). In this paper ye 
contine our attention to the more basic microstructure processes 
in an attempt to determine whether they undergo development as a 
. child learns to reaa. ^ 

According to Kintsch (1974) and Kintsch and^n Dijk" (1978), 
there are three basic steps involved in buildingQ^ representation 
of ttie meaning or a text: (1) activating the conceptual 
representations of words^ (2) grouping these' word concepts into 
propositions, aild (3) connecting cne propositions into a coherent 
hierarchical structure. .,^>These processes operate on a series of 
inputs, each consisting of a phrase or a snore sentence « Given 
such an input, the first thing that happens is that the words in 
the input ^activate ttieir conceptual representations in memory. 
Then, using, knowledge about the semailtic relations that can 
obtain Decw^en concepts in conjunction wicn syntactic knowledge*,, 
these concepts are grouped into idea units called ^ojlo sit ions. 

Propositions are n*-tuples of word concepts in which one, anU 
•only one, serves qs the predicator; the others serve as arguments 
H^hirCh-^eh-fe l - f ill a -»'UirirqAA0«-'MPancic role. The concepts ,wliick> 
serve as predicators are relational terms which typically appear 
in tne surxace structure as either verbs, adjectives, adverbs, or 
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serve predicatOrs are relational terms which typically appear 
in the surface structure ^s eithei; verbs, adjectives, adverbs, or 
conjunctioM. For example, the' sentence; John s^ent Mat y flowers ^ 
consists of a single propositipn (because it contains only o'tie' 
relational term)* which has three arguments. The ^proposition is 
expressed as (SEND, Agent; JOHN, Receiver: MA^Y, Object: 
FLOWERS)., The copcepts are written m upper-case to highlight 
the fact that the elements of a proposition are concepts, not 
words. The terms Agenc, Receiver , and Object in tnis example 
identify the semantic roles of each of the, arguments. 

As propositions are constructed, it is necessary to connect 
them together in order to form a. coherent representation, of the 
meaning or cne text. Kintsch (1974) and Kmtsch and van Dijk 
(f978) assume that the propositions are connected on the basis of 
shared referents i,nto a Hierarchical sti;ucture calld'd th^ text 
base. The proposition which heads tfhe .hierarchy is that which 
expresses tne title of the text, or ix\ tne aosence of a title, 
the proposition expressing th^ main action of the first sentence. 
The hierarchy is tneu constructed by subordinating ^ach . 
proposition to the highest level proposition with which it has 'an 
argument m common. (If a proposition does not share airgumehts 
with any other propositions, memory is searched for information 
that will aliowvone co xnferentially connect the propositions- 
together.) The ex|^ples of text^4?ases which will be presented 
below snould suffice to^show'^the ttiam teacures of the 
riepresentational system. Further 'details can be obtained by-^ 
consul^ting Kintsch" (1974} and Turner and Grejene (197,8). 

^ Initial empirical support for "these 'three processes -came 
from studies, or mature reaaers. Research relevant to tne tirst 
— activation ^f concepts stems from work by Kintsch,. 
Kozmmsicy, Streby, McKoon. & Keenan (1975) apd Manelis and 
Yekovitch (197B).^ They compared reading times and recall for 
texts that all had the same iengtn, both m terms of. number of 
words and numher of propositions, but that differed in the number 
Of difi:erent argisments they contained. They found tnat texts 
whi^ch had^ few different argxnnents were read more quickly and« in 
some instances. ^recalled bett^t tnan texts which had m£hy 
different arguments, demonstrating that the number of different 
lexical activaciOns requi^red is ah important determinant of. 
reading time. 

The psychological validity of the proposition as a unit of 
meanii^g yhich is constructed during comprehension was initially 
established with a study by Kintsch arid Keenan (1973) . . <They 
m^asur^d reading times for seiatences that all had the same numt)er 
of woras but wnich varied in the jiumbet of' propositions. they 
contained. They found that reading time was determined, not by 
the number of words > but by tne number of propositions that^ 
needed to be constructed ts> comprehend the sentence; the greater 
~t^ nii^^eTn^^^ -rea<lingr-tame^-^~^^^^ _ ^ 

Subsequent, studies using recall (^•g*} -Kintsch & Glass, 1974) and 
priming techniques (Ratcliff & Mqkoon, 1978) have provided 
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further cprroborating stippoyt for the psychological validity of 
propositions. / * * ' 

Evidence for the hierarcnical* nature o£ textuarl 
representation steps fronT* numerous studies which have examined 
recall or propositions as a-^funct^^n of their ieVei in ,tfte,^ 
hierarchy (e.g., Kintsch tKeenah. 1973 ; Kintsch, et .al. 1975; • 
Meyer, .1975; Thorndyke, 19^6). In o£ these studies,^ it has 
been found that the higher the proposition in the hierarchy, the 
more likely it xs 'to pe^recalled.\ McKoon (1976) provided further 
support for the hierarchical, nature of. th^ representation by 
shoving that superordinate propositions are also verified fi^s^er 
than subordinate^ propositions. ^ « * > 

Of tnese t^nree basic processes, t^e only one to have ' 
received much attention irt investigations of children's 
comprehension is the construction ot a hierarchical 
representation. , Although there are developmental differences in 
the ability to rate laeas in terms o>f , their, importance to a 
passage (Brown & Smiley, 1977), there seem, to be no developmental 
differences \t the construction ot ttie hierarchical 
representation. Even children as young as kindejcgarten^ age show 
the same levels effect in tneir recai'l a3 adults.., The levels 
effect obtains in children's recaH tegardle^s of wUethe^ levels 
are derinea on^ ati attieoretical basis, using ratings ot relevance 
or importance derived from mature readers (Christie & Schumacher, 
1975; Brown & Smiley, 19//;, or whether they^ are Refined using 
Kintsch' s (1974) propositipnal hierarchy system described'-abbve 
(Waters. 1978; Keenan & BrOwn, Chapter 1). Furthermore, it hofd6'' 
for children's reading comprehension (Keenan &/^rown. Chapter 1) 
^as well as tor tneir oral comprehension (Christie ScKltmachetiPl 
1975; Brown & Smiley, 1977; .Water Sr^ 4978-). \ ' 

There also seem to 'be np developmeT\ta}7 differences li$ the 
use of propositions to represent the meaning of tes^f^^ (Keenan & 
Brown, Chapter 1). On the assumption tnat* beginning readers ifeed 
to allocate mo^ attentional resources than skilled traders to ' 
decoding operation's. Keeaan and Brown hy^cf^^hesk'zed .that beginning 
readers might not have s^ifficient resources available to group 
concepts ihto propositions'. They tested thiaiv:rhypothe.Sjt"«^ Dy 
examining the reading times of' thirji^und f itth/graders^on 
sentences tnat all hdd the same.,number ot ^ords bur that varied 
in the number of underlying propositions. They.^found that 
although third graders read more slowly than fifth graders^ they 
.were just ad sensitive to the^ proposiiionSl strug£ure as 'the- 
fifth graders, with their reading 4;imes linearly iU(frea'sing as 
the uumber o$ propositions in the sentence i<ticreased. 
Furthermore, the time^^^uired to process each Additional 
proposition wal3* -the same for bo^th gya4^ levels. 

To date, there have been no investigations of the effect of 
number of/different lexical actiyatious on -^children's 
comprehension. The, experiment presented below therefiJ^^e ,\ . 
addresses this issue. Fourth and sixth graders' reading times 
^"ftnH ~y»inri-fc;rr:^^wi^ yfiniined for passages that have tlie same length*' 
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both in terms of number of words and number of' propositions, but 
that j^ary in the -number ot different arguments they contain. It 
is knova that mature readers take longer to read passages with 
many different arguments than passages vith few different 
arguments (Kintsch, et alT," J975; Manelis^ & Yekovitch, 1976)^ 
The question of interest' her is whether there is an i-nteraction 
between age and number of 4if£eft^!nt arguments, sucb that fourth 
graders show a greater difference between many and few different 
argument, passages 'thaif sixth graders., 

Thcf ract that there have been no observed developmental 
differences in either the ability to use propositions or jthe 
ability .to connect them' into QxierarcShies might lead one to think 
it unreasonable to expect' deyeloptn^tital differences in- this 
process either. However, thirei are at least two reasons why one 
migjpt expect developmental differences -here, despite their 
absenbe in the otHei^ tvo processes. First, l^ecause speed *of 
^le^^ical activation is partly a function'of familiarity, and 
because faiailiarity or k^vledg|b about Conceptjs develops with age 
and.^itading experience, it is possible that the speed of lexical 
access for fourth grad.ers is slower than that for sixt^i graders. 
If this is sa, and because passages with many different arguments 
tequire more lexical activations than passa^g^s with few different 
arguments, then tbe difference ixr reading^^times between many add 
few different argttoent, passages shou|i be greater; for fourth than 
for sixth graders.' Second, a passaA t^at has m^xiy different 



arguments places a„ gr^ater^ load on \^rkib^ memqiry than a passage 
with few different argvments; this jts becaiiA^ the;re are more 
concepts to maintain in memory and £^so becaias.e 'there are bore 
arguments that need to be searched in attempting to connect an 
incoming propoaxton to eatXier propositions. Otf the assumption 
that memory capacity develops with- age, we would therefore expect 
that tue greater memory load of many different argument passages 
would mote adversely affect the reading times and recall of 
fourth gradei^s than tnose of 'sixth graders. 

We have- characterized t\ie hypothesized interaction between 
^ge and number of different arguments as stemming from age 
differences on two ^dimensions — familiarity of concepts. and ^ 
memory capacity. Studies by ChiOOftind Lindbeyg (1980), however, 
have shown that age-related differences in memory 'capacity are 
often due to age differences m knowledge about the to-be-remem-* 
bered items. Therefore, it is probably best to characterize the 
hypothesized interaction as stemming from age differences only in 
knowledge about the, concepts viich can 'affect either the speed of 
lexical activation, the capacity to maintain and utilize the 
concepts in working memory, or both. Given this 
characterization, it is reasonable to expect that the interaction 
might not obtain on passages whose content is as familiar to 
fourth. graders as to sixth graders. The present study tests' this 
hypothesis by e^iploying passages concerning familiar experiences, 
Such as going tp MkcDonalds and birthday parties, as well as 
passages whose content is expected to be le^MV|miliar to fourth 
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graders than to sixth graders » namely history and science 
passages. We expect the difference in reading times and number 
of propositions recalled betveien many and few different argument 
passages to be sibiilat for fot^rth and sixth graders on the 
passages concerning familiar experiences and to be greater. for 
fourth than for sixth graders on the history and science - 
passages. ^ ^ » 

^ the extent that familiarity and knowledge about concepts 
derives from reading experience and not simply from age^ ve might 
expeot reading ability to have an effect on the size of the 
diff eren/c^ between many and few different argument passages on 
reading time and recall. "The present study examines this 
possibility by comparing high ability readers with average 
ability readers at both grade levels. 



Method 

Subjects 

Eighteen fourth graders and eighteen sixth graders » 
recruited from the Van Dellen elementary school in Denver 
participated in the study for payment. A median, split on grade 
equivalent scores from the reading subtest of the California T^st 
of ^ Basic Ski^l was used xo divide the students at- each grade 
level intO) dim reading ability groups. The average grade 
equivalelt score for the sixth graders above the median wa^ 9.76 
and tor those below the medi^an was 6.96. The average .grade 
equivalent score for the fourth graders above the median was 7.85 
and for those below was 4.8. TbuS) the two groups at each grade 
level can be characterized as high ability and average ability 
traders. 

Materials ^ • * 

The materials consisted of 24 paragraphs: 8 history ^ 8 
science, and 8 familiar experiences. Half of the paragraphs of 
each content type contained f^ different argtiments and half 
contained many different arguments. The number of different 
arguments was exactly 4 for each of tne rew different argument 
passag^^s ami exactly 9 for the many different argument passages^ 
The length of the paragraphs was •strictly controlled by having 
each contain exactly 14 propositions and.by restricting the * 
number of words to between 34 and 37. 

. Tables 1 through^ 3 present examples of each paragraph type. 
Included, in these tables are a listing of the different 
argum^e^ts, ^a listing of the propositions contained in the 
paragraph, and the arrangement bf the propositions into their 
hierarchy. 

The history and science paragraphs were ^dapte^from the 
following chil'dren's books: Childctaft's How Things Work . ' 
Cbildcraft's World an4 Spac6 t Educational Resevch Council's 
Industry : Mdn and the Machine, Foster's George Washington's, 
World , and Hil Iyer's A Child 's History of the World, The 
paragraphs- concerning familiar experiences Were construct;,ed by 
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the author. Several pilot subjects were run in order to ^adjust 
the vocabulary of the texts to be' familiar to all of the * 
subjects. 

Insert Tables 1, 2,^ and 3 about here 
^^^^ ^^^^ ^^^^^ / 

Procedure 

The presentation of paragraphs and recording of reading 
times was controlled by a PDF 1110 minicomputer/ The subject va^S' 
seated in a room adjoining the computer room in a sounds-shielded 
subject station which contained- a video monitor for paragraph 
presentation^ a subject response button box, and a microphone 
connected to a tape recorder that was used to record the 
subject^s recall. 

The experimental session began with a- practice paragraph ' 
that concerned the formation of clouds. Following the practice, 
the experimental paragraphs were presented in two blocks of 12 
paragraphs each, with a lO-minute- break given between the two 
blocks to prevent fatigue. Each block contained two pariagraphs 
from each of the six cells generated by crossing the three levels 
of content with the two levels of mu^ber of different arguments. 
The ordering of the two blocks was counterbalanced across 
subjects. . 

Within each block ot 12 paragraphs, the four paragraphs (2 
few and 2 many different argument passages) of each content type 
Were Dlock^d^ but the order of pre^^r^ation of the blotks was _ 
randomised for each subject. Thus, "^a given subject might read 4 
history paragraphs, then 4 s'cience paragraphs, and then 4 
familiar experience paragraphs. The ordering of the four 
paragraphs within each content type wds counterbalanced across 
subjects. . * 

For each paragraph trial, the subject pressed a button when 
he or she was ready ^to receive a paragraph. The pragraph was 
then displayed until the subject prssed a button signalling 
comprehension. Subjects were told to read the /paragraph 
carefully so that they would be able to remember it. They were 
also t^ld to read it only once and to not try to. memorize it. 
The subject^s button press^ signalling the end ot reading, 
simultaneously caused the- reading time to be recorded and th« 
screen to display a message telling the subject to recall the 
paragraph. Subjects were told to speak intb the microphone and. 
to recall as much as tUey could; they were told that they need 
not recall the passage word*for*vord, but to feel free to use 
their ovp words. When the subject finished recalling, he or she 
pressed the response button; the sdreen then displayed a message 
asking the subject to press the button when he or she was ready 
for the next paragraph. 

Subjeet^ were tested individually. Although the computer 
controlled the experiment, an experimenter was in the room with 
the child throughout tne session to^ offer assistance and 
>encouragemeat« 
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Design • , 

There were two main independent variables manipulated within, 
subjects. They were number of different arguments (few ot many) 
and content type (history,, science, or familiar e^tperience) . 
These two factdrr were fi(ctorially combined, with four passaj 
nested within each of the resulting six cells for a total of _ 
passages* All subjects read all 24 passages and the data from' 
the four passages nested within each cell were averaged prior to* 
the analyses. Subjects were nested in grade (4th or 6th) crossed 
with reading ability (high or average), with 9 subjects per 
group. 

Scoring ^ 

The tapes containing the children ''s recall protocols were 
transcribed and then scored independently by two judges. The 
interrater reli-ability was .96, with t^je disagreements turning 
out to.be errors by one or the other judge which were resolved in 
conference* For each sentence it was determined which of the 
propositions were recalled^ Paraphrases of the o'riginal wording 
were accepted as correct, as long as the meaning was accurately 
expressed. If k subject made an etrox in a superordinate 
proposition which .then reappg^areci in a subordinate proposition, 
the subordinate propoj^ition wad accepted afl* correctly recalled,* 
while tne. superordinate propc^sition was scored as incorrect. Y,ox 
example, suppose a subject recalled the first sentefice ^f the 
familiar experience few argument p3^ssage- shown in Table 3 as 
Billy 's new baby brother just ^ame, home from the hospital . 
Because of the substitution of brother for sister , the 
superordinate Proposition 4 would be 3cored as incprrect. 
However, the subordinate propositions 1, 2, ^and 3^ which also 
contain the argument sister , would be scored as correct because 
the subject correctly recalled that whatever the superordinate 
proposition was concerned with, it wds Billy 's, it was new, and 
it was a baby , y 

Results 

Reading Times 

Mean reading times are presented in Table 4 as ^ function of 
content type and number of different arguments. Ad can be seen 
from this table, in every ca^e<' subjects took longer to read 
passages with many different arguments than those with few 
different arguments (f(1,32) « 38.40, MSe ^.1193,^£ < .00001), 
even though the two pasages were exactly the same length both in 
terms of number of woYds and number of propositions. We expected 
that the difference in reading times between many and few 
different arg^ent passages would be greater for the fourth than 
for the sixth graders; however, this result did not obtain', as 
evidenced by the lack of an interaction between number of 
arguments and grade level, F(*l,32) < 1. • 

Insert Table 4 about here 
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Reading ^ability had a significant effect on reading times 
-^^(F(l,32) - 5.63, ^e - 218.08796, £ < .03), with hi§h ability 
"reader* averaging 1^.84 seconds per ' paragraph as compared to 
21.61 seconds for average ability readers. Also, t^^e. content of 
the passag^es had a highly significant effect on- reading speed 
(f(2,64) -18.7i, Hse « 8.72261, ^ < .0001) , witb' familiat 
experience pasi^es being read significantly faster (17.49 sec) 
than exuner the history (20.20 sec). or the science (15.99 sec) 
passages, wh^ch w^re not significantly different from each other. 
However, neither reading ability nor content interacted with 
number of different arguments (for both, £ < 1), nor were any of 
the higher level interactions significant (for all, F < 1). 
Recall 

The average number of prop'ositions recalled by each subject 
group 'are presented in table, 5 as a' function* of content type and 
number* of different arguments. Whereas the reading time data 
shoved a significant effett of number of different arguments and 
no significant interactl^on between number of atgument? and grade, 
'the recall data show^the opposite. Specifically, the^mdin effect 
of number of different arguments is .not significant (F(l,32) ■ 
1.29,^ MSe « 1.8122), but the interaction witb grade is (F(1,32) - 
•3-. 40, £■ .07). Furthermore, the interaction is in exact accord 
with the predictions m tnat wiile sixth gradefs" recalled just as 
many propositions from many different argument passages (8«16) as 
from few different argument passages (8.03), F(l,16) <4, fourth 
graders recalled significantly less from the many different 
'argtnaent passages' (7.47) than from the few different argument 
pasfl^ages (8.02), F(l,16) - 4.93, MSe - 1.6351^ £*< .05. 

.Insert table 5 about here 

The different effects of number of different arguments on 
the reading and recall data highlight a trade off- that is always 
possible. between reading time and toount recalled.^ Thus, in - 
order to assess the*^ true nature of the effect of number of 
different arg\sments on comprehension,' we combined the reading 
time and recall data into a single measure; this measure was the 
average reading time per pr6posit?:on recalled. We calculated 
tsuch values for each subject and submitted £hem to an analysis of 
variance. . . 

The mean reading times per proposition recklled are«^ 
presented in TaH^e 6 for each grade level and for each type of 
passage. As the table snows, the 'processing time per proposition 
is significantly less fo^ few argument passages (2.45 sec) than 
for many argument passages (2.94), F(l,32) « 8.05, ]^ « 1.62889, 

< .01. Most importantly, the difference in proce^^g times 
per proposition between few and 'many different argument passages 
is significantly gre'ater fot fourth graders (2.50 versus 3.39> 
than for sixth graders (2.40 versus 2.49), £(1,32) « 5.26, £ « * 
.028. Thus, as we predicted, tfie ability. to handle many 
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different arguments during comprehension increases with 
development. 

Insert Table 6 about here 



' Like the reading times , the recall 'data show a highly 
significant ettect of content type, F(2,64) ■ 43.43, MSe « 
1.1620, £ < ..00001. Passages concerning familiar experiences 
were recalled significantly better (8.89 propositions) than 
either history (7.50) or science (7.39) passages which were npt 
significantly different from each other. When tbe reading titae 
data are combined with, the recall data, we find that fdmiliar 
experience passages require only 2.13 seconds of processing time 
per propoaition recalled, compared to a processing rate per 
proposition recalled of 2.93 for history passages and 3^01 for 
science passages. 

Of great interest in the recall data, was the finding of a 
si^ificant interaction between content and grade, £(2,64) ' 
3.24, 2. ^ 'OS* On -familiar experience passages, the content of, 
which might be expected to be just as familiar to fourth graders 
as to sixth graders, there is no significant difference between 
fourth and sixth graders in amount recalled (8.75' versus 8.92); 
however, on history and^science passages, fourth, graders recalled 
significantly less cnan sixth graders (for history, 7.08 versus 
7.92; for science, 7.22 versus 7.53). We speculated at the 
beginning of the paper tiiat since the interaction between grade 
and number of different arguments is likely due to age 
differences in familiarity with concepts, it might hold only for 
the history and science passages and not tor the familiar 
experiences. However, this result did not obtain. The 
interaction of grade, number of different arguments, an^ content 
was not significant^ F(2,64) < 1. , ^ ^ 

High ability readers tended to^recall more (8.44 
propositions) th^n average readers (7.4), although the 
difference was not significant. However, when the reading tame 
and 'recall data are combined in the reading time per proposition 
recalled measure, then there is a highly significant effect of 
reading ability, F(l,32) - 12.93, MSe - 7.80175, £. - .001. Also, 
there/is a significant interaction between reading ability and 
content (F(2,64) - 4.35, MSe - 0.36007, £ - .015), which is 
similar to the ix\j:eraction between grade and content; namely, the 
difference between high and average ability readers is less for 
familiar experience passages (1.03 seconds per proposition) than 
for either history (1.56) or science (1.51) passages. 

In a separate analysis of variance, recall was examined as a 
function ot tne level of the proposition in the hierarchy^ There 
is considerable variability in the number of proposition^ 
occurring at each level; consequently, the analysis used 
proportion 6f propositions recalled at each level. For each 
passage, the propotitional hierarchy as shown in Tables 1-3, 
was used to assign propositions to levels, with the most 
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^superordinate proposition being assigned to Level 1* Because 
there were so few propositions occurring at Levels 4 and above » 
these data were pooled with Level 3; the resulting category is 
referred to as Level 

Level in the hierarchy had a highly significant effect on 
recall, F(2,64) - 169.21, MSe - 0.03057, < .00001. As is 

'typically the case, Level 1 proposjLtions were recalled ftie best 
(82Z); in addition,- Level 2 propositions (64Z) were recalled 
significantly better than Level 3+ propositions (51Z). This held 
for~both-grade levels, for both reaching ability groups, and 
across all ' paragraph types. There was, however, an interestifhg 

''interaction between levels and CAntent which can be ^een in Table 
7, F(4,128) * 11.70, £ < .001. Recall from the earlier analyses 
that Doch grades recalled significantly more from familiar 
ex{)erience. passages than from history and science passages. What 
Table 7 shows ^is that tne superior recall of the familiar 
experience passages does nc^t hold across all levels. Rather, at 
Level 1 history and science propositions are just as memorable as 
familiar experience propositions; only at the other levels are 
they less memorable. 

Insert Table 7 about here 



Discussion 

Like the adults studied by Kintsch, et al. (1975) and 
Hanelis and Yekovitch (1976), the fourth and sixth graders in 
this study found passages that have many different arguments to 
be more ditticult to comprehend than passages with few different 
arguments. However, the fourth graders found them relatively 
more difficult than the sixth graders in that the' difference in * 
processing times per proposition recalled between many and few 
dif f erent^rgument passages was significantly greater for them 
than folf sixth graders. This is an important finding because it 
is the first evidence tor developmental differences in the 
microstructure processes involved in constructing the 
representation of a text during reading comprehension^. 

Other studies of children'' s reading comprehension have shown 
that younger, less skilled readers construct essentially the same 
representation as mature readers. They use the same 
propQsitional units (Keenan & Brown, Chapter 1) as mature 
readers, and they connect the propositions into the same 
hierarchical representations (the levels ettect in the present 
study and in Chapter 1; Waters, 1978; Brown & Smiley, 1977). The 
interaction of grade ana number of arguments observed in ttve 
present "Study suggests, however, that even thoiigh they may 
consti^uct the same representation as mature readers, the 
processes they use to do so do not operatle with the dime ' 
efficiency, so that many different arguments present more of a 
problem for them than for more skilled readers. 
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In the introdufetion of this chapter we outlined the 
processes that can be affected by an increase in the number of 
different arguments • Specifically, ea^h new argument requires 
lexical access to activate its conceptual representation* and its 
associated information which is relevant to linking it to other 
concepts* Furthermore, a new argument substantially increases 
the load placed on working memory relative to the repetition of a 
previously occurring argument. This is because not only is it 
another item that must be kept track of, but also, because it 
increases the number of items in working memory,- it can affect 
the ease with which other processes can be accomplished,, such as 
the search of memory tor arguments with which incoming ' 
propositions can be connected. 

The fact that foujrth .graders are more adversely affected by 
an increase in number of arguments than sixth graders suggests 
that either their processes tor accessing the lexicon or their 
working memory capacities or both operate less efficiently than 
those 01 sixth graders* It seems reasonable to expect that at 
least one cause for these developmental difference^, be they in 
lexical activation, memory, or both, is a difference in knowledge 
aj)out the concepts; since fourth graders have less experience 
with and hence knowledge about the concepts, they cannot access ' 
them as quickly or maintain them in memory as easily. The fact 
that the interaction between number of different arguments and 
grade level continued to obtain even for familiar experience 
passages, however, suggests that knowledge about the concepts is 
not the only factor responsible for the age interaction. It 
appears that general familiarity with the reading task itself may 
also be a factor. 
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TABLE 1 ' . 



Sample ot a Hxstory Passage with Few Different Arguments 
r Together With' Its Propositions and Propositional Hierarchy 



Long ago, toldiers who were fighting in the battlefields did not 
eat very well. They had to live mostly on tood that was <stiile or 
spoiled. More soldiers died from bad food than from gunshots. 
(35 words) 

r 

1. (TIME: U-HEli, A,_ LONG AGp) , 

2. (FIGHT, SOLDIERS) 

3. (LOG: IN,^ 2, BATTLEFIELD) • 

4. (EAT, SOLDIERS) 

5. (NOT, 4) 

6. (WELL, EAT) 

7. (VERY/ WELL) >' 
■8. (MUST, SOLDIERS, 9) 

9. (LIVE-ON, SOLDIERS, FOOD) 

10. (STAll^, FOOD) 

11. -(SPOILED, FOOD) 

12. (DIE, SOLDIERSj^ , FOOD) 

13. (DIE, SOLDIERS2, GUNSHOTS) 

14. (CONTRAST: MORE THAN, SOLDIERS^^, SOLDIERS,) 

ARGUMENTS : SOLDIERS, BATTLEFIELD, FOOD, GUllSHOTS (4) 
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TABLE 1 (cont'd) 
Sample of a History Passage with Hany Different Arguments 

Winston Churchill ruled England during the second World War. He 
made many speeches over the ra4io. His speeches were important 
because they gave the army and the people of England courage to 
fight the Germans. (35 words) 

1. (rule/ WINSTON CHURCHILL, ENGLAND) 

2. (TIME; DURING, 1, WAR) • " 

3. (WORLD, WAR) 

4. (SECOND, 3) 

5. (MAKE, WINSTON CHURCHILL, SPEECHES) 

6. (MANY, SPEECHES) 

7. (LOC: 0V5R, 5, RADIO) 

8. (IMPORTANT, 5) . ' 

9. (BECAUSE, 8, 10) 
10. (GIVE, SPEECHES, 11, COURAGE) 

,11. (AND, ARMY, PEOPLE) ^ 

12. (LOC: IN, 11, ENGLAND) 

.13. (PURPOSE, COURAGE, 14) 

14. (FIGHT, PEOPLE, GERMANS) ^ 

ARGUMENTS ; T7INSTCN CHURCHILL, ENGLAND, WAR, SPEECHES, RADIO, ARMY, PEOPLE, 
COURAGE, GERMANS (9) 
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TABLE 2 



Sample of a Science Passage with Few Different Arguments 
^together with Its Propositions and Prop^sitional Hierarchy 



Coal is black. But it comes' from green plants that lived long 
ago» ,Tbg plants died and they rotted. They were then buried 
deep into the earth. The earth '^s weight slowly turned them into 
coal. (35 words) 



1, (BLACK, COAL) 

2. (CONCESSION: BUT, 1, 3) 

' 3. (COMES FROM, COAL, PLANTS ) 

A. (GREEN, PLANTS) 

5. (LIVE, PLANTS) 

'6. (TIME: WHEN, 5, LONG AGO)' 

7. ' (DIE,, PLANTS) 

8. (ROT, PLANTS) 

9*. (BURY,- $, PLANTS) 

15. (DEEP, BURY) 

11. * (LOC: INTO, 9, EARTH) 

12. (QUALITY OF, WEIGHT, EARTH) 

» 

13. (TURN, WEIGHT, PLANTS, COAL) 
i 

14. (SLOWLY, TURN) 




13 14 



ARGUMENTS ! COAL, PLANTS, EARTH, WEIGHT (4) 
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.TABlfE 2 (cotjit'd) 



Sample of a Science Passage with Many Di££ex;ent ArgCiments 



Divers carry- metal tanks on their backs to help them breathe^ 
'under water fox .hours. The tanks are full oi air-. ' Two hoses 
connect tne tank's mouthpiece which the diver holds between his, 
teeth. (36 words) ' , " 



1. (CARRY, DIVERS, TAJIKS) 

2. " (MpAL, TAl&S) 

3. (LOC: 5n,Ii, BACKS) 

4. (OF DIVERS, BACKS) 

5. (HELP, TAMKS,. 6) 
N 6. (jjREATHE, DIVERS) 

7. (LOC: UNDER, 6, "WATER) 

• 8. (TIME: DURATION,* 6, HOURS) . 

t 

9. (FULL OF.'TAKKS, AIR) 

^ 10. (TWO, HOSES) 

* 11; CCONNECT, HOSES, TANKS-, MOUTHPIECE) 

12. (HOLD, DIVER-, MOUTHPIECE) 

. 13". (LOC: BETWEEN, 12, TEETH) 

14. (OF DIVER, TEETH) 




ARGUMENTS^ DIVERS, TANKS ■, BACKS, WATER, HOURS, AIR, HOSES^ 



MOUTHPIECE, TEETH (9) 



X 
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TABLE 3 



Sample^ of a Familiar Experience Passage with Few 
different Argument's Together With Its Propositions 
and Propositional Hi-erarchy 



Billyh's new baby sister has just come home from the hospital. He 
can hardly viit for her t6 get big so that he can play with her. 
Right now she just sleeps and eats. (34 words) 

1. (POSSESS, BILLY, SISTER) 
, 2. (NEW, SISTER) , o, ^ 

f - 

. 3. 'CBABY, SISTER) 

A". .(O0ME, '^SISTER, fiOtlf HOSPITAL) 

5, ((m, BILLY, ^) ' , 

6/ .(WAIT-FOR, BILLY, 3) 

7, (HARDLY, 6) ' 
cS. (BECOME, SISTE^, -B^G) . , . . , - 

9. (ENABLE, 8, IQ\ v / 
lb.' (PLAY,' SISTER) ' " ' > 




11. (JIMBr:. NOW,, i:^) 
^2.- '(13,^ ?ISTER) 



13--1-14 



13. (AND, SLEEP,- 'EAt7 

f ; ■ ^ : 

-lA/-^<t5NIsY, 13) 



. ^^l^GUMgNTS ; ^BILLY, SIS^TER, HOME, .HOSPITAL ' (A) 



•V 



t 
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TABLE 3 (cont'd) 
Sample ot a Famiiaar Experience Passage with 
• * Many Different Arguments 



Jim vent to the zoo with a friend. He saw many animals in cages < 
But; in the })ird house, the birds were not in cage^; they flev 
freely amoYig the visitors. One even landed on Jim's shoulder I 
(37 words) ' . 

1. (qO.'jlM, zoo, FRIEND) 

2. (SEE, JIM,. ANIMALS) 
' 3. '(MANY, ANIMALS), ' / ^ " 

4. (LOG: IN, ANIMALS, CAGES) 

5. (GONGESSION: BUI, '4, 9) 
6., (LOG: IN, 8, HOUSE) 

7. (BIRD, HOUSE) 

8. aoC: IN, BIRDS, CAGES) ' 

9. (NOT, 8)' 

10. (FLY, BIRDS) 

11. (freely; fly) , , ' 

12. ,„(I.pC: A:^NG, 10, VISITORS) , ^ , , - 

13. (LAND, BIRD, SHOULDER) ■ 
1-4. (PART 0F,"SHOULDE)l, JIM) 

' ARGU^g:NTS ; JIM^ Z0&, FRIEND, ANIMALS," CAGES>, HOUSE, BIRDS-, VISITORS, 
■ SHOULDER (9)- ~ . . ' 




o ■ 
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TABLE 4 



Mean reading times (sec)* as a function: of contact ,and number of 
different arguments fpr good and average readers in fourth and 
sixth grade 



HISTORY 



SCIENCE 



FAMILIAR EXPERIENCES 





FEW 


! MANY 


FEW / 


MANY 


FEW 


MANY 


Good 


17.21 


20.40 


17.26, 


20^23 


16.17 


i 

, 17.52 


Average 


22.09 


23.65 


22:59 


23.10 


17.86, 


22.2^ 


X 


, 19.65 


22. (J3 


19.93 


21.67' 


17.02 


19,88 


Good 


15.92 


17.7'1 


' 15.38 


17.40 


12.59 


14.28 


Average 


20.95 


23.67 


20.62 


23.29 


' 18^.57. 


. 20.69 


X 


18.43 


' 20. 6? 


■ 18.00 


20.35 


. 15.58 


17.49 
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TABLE 5 


« 






Average number of propositions recalled (out of 14) as a 
function of content and number of different arguments for 
^ fourth and sixth-grade good and average readers * 


- 




/' 

. ^ HISTORY SCIENCE 


i 

FAMILIAR EXPERIENCES 


• 


K 

i i 


' FEW MANY FEW MANY 


FEW MANY 






Good ' 8.47 8.00 8.33. 7.89 
Average , 6.06 ' 5.81 • 7.03 5.69 

> • ' ' 


10.03 9-44 ^ 


• 


^ 4 th grade 


8.22 7.72 






X 7.27- . ■ 6.91, 7.68 " 6.79 


9.13 8.58 


• 


> 








* 


Good 8.42 8.64 7.92 ^ 7.94 


9.58 9.11 


• 


6th grade 


•Average - 7.28 7.39 7.31 7.00 


7.81 8.89 






X 7.85 • 8.02 7.62 7.47 


8.70 9:00 . 




> 






• 
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• * 
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TABLE 6 

Mean reading time p,er proposition recalled.- ' 



• HISTORY 



SCIENCE 



FAMILIAR EXPERIENCES 







FEW 


MANY 


FEW 


MANY 


FEW 


MANY 


• 


,4th Grade 


■ 2.94 


3.'65' * 


2.62 


3.89 


1.92 


2.63 




6th Grade 


2.54 ' 


2.60 


2.65 


2.89 


2.00 


1.99 
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Children ''s Reading Comprehension 
TABLE 7 



Proportion of propositions recalled as a function o£ level 
in the hierarchy and content of passage. 



LEVEL 1 LEVEL 2 LEVEL 3 

HISTORY .80 .60 .45 

SCIENCE .82 t57 .51 



FAMILIAR 

EXPERIENCES .»3 ' .74 .57 
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CHAPTER 3 



The Effects- of Causal Coiiiesion on Comprehension and Memory 
Janice M« Keenan Susan D« Baillet Folly Brown 



It is argued that coreference is neither necessary nor 
sufficient for integrating sentences in comprehension; rather, 
the basis for integration is establishing a knowledge-based 
relation between propositions, one type of which is causal 
relatedness. Two experiments are reported in which 
sentence-by-sentence reading times were collected on^ two-sentence 
paragraphs, where the first sentence specified a cause for the 
event m tne second sentence* Each paragraph had* four versions. 
All versions had. the same second sentence and were ref erentially 
coherent; they differed, however, in the causal r elatedness of 
the two sentences. Despite referential coherence,, reading times 
for second sentences wefe snown to steadily increase as causal 
relatedness decreased,' Recognition and recall memory for the 
causes was poorest %ox the most and least related causes and best 
for causes of intermediate levels of relatedness. 



Abstract 
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CHAPTER 3^ 



The Effects of Causal Cohesion 
Comprehension and Memory 



dnr 



One of the main goals in the study of discourse 
comprehension is to specify the factors which affect the 
coherence of a text and hence the ease ^vith which it can 
comprehended. To date, psychological efforts in this regard hav^ 
focused on coreference. Two units of text are said to cohere if 
they share a common referent, what is also known as the argument 
repetition rule. ' 

This- emphasis on coref erence as ttie Dasis for textual 
cohesion in psychological models is due in part to a belief in 
its relative importance. This belief is most clearly stated by 
Kintsch and van Dijk (1978). They state, "Referential cohesion 
is probably tne most* important single criterion tor the coherence 
of text bases" (p. 367). It is also due to the ease with which 
coreference can i>Q incorporated into*models of comprehension •« 
Unlike other criteria jfor cohesion, coreference is easily 
specified, readily agreed upon by all comprehenders, and capable 
of being defined without reference to particular text units. 
Thus» even though Kintsch and van Dijk acknowledge that 
coreference may be "neither a necessary nor a sufficient 
criterion linguistically", they use it as the sole basis tor 
coherence in their mbdel 6f comprehension because "the fact that 
in many texts other factors tend to be correlated with it makes 
it a useful indicator of coherence that can be checked easily, 
quickly, and reliably" (p.067). a 

Recent work by textlinguists suggests that this reliance on 
coreference as the primary indicator of coherence may be 
misleading* Van Dijk (1977) himself has claimed that from the 
point of view of text grammars coreference is actually quite 
secondary. Because thaere is nothing to prevent ref erentially 
coherent texts from being contradijptory, ,van Dijk argues that.* 
"referential identity, altho\igh oft^n paid attention t& in ^ 
discourse studies, ' is^ neither necessary nor sufficient to 
determine the meaningf uln^s's of composite ^expressions" (p. 10). 
He concludes that the most important critter ion for coherence is 
not coreference but rather a relation, typically conditidnal, 
between propositions as they denote' related facts in some 
possible world. In other words,^ the basis for text cohesion is 
in cerms ot shared knowledge structures and not simply repetition 
of textual elements. 

In formulating his position on the importance of 
knowledge-based cohesion over coreference, van Dijk (1977) was/ 
working within tne trtmework of developing a text grammar using 
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only linguistic criteria. He was not developing a process model 
of comprehension using psychological data and at the time, there 
was not a. sufficient psychological data base to know whether his 
position. applxed^ equally well to process models. It was probably 
this lack of psychological^ data, that was responsible for Kintsch 
and van Dijk^s (1978) statement that "coreference is neither a 
necessary nor a sufficient condition linguistically " (p. 367, 
emphasis added) and for the hedging in van Dijk's^ (1977) 
statonent that 'Ultimately, the connec^on between propositions 
id determined by the relatedness of the\facts denoted by them, it 
"iseeijs" <p. 4/). One ot the goals of^^rtris paper, therefore, is to 
review^xi^ting^ evidence as well as present some new data to show 
that in term8^^i&i....^the factors which affect comprehension-time, 
coreference is neitB^r-^^^ecessary nor sufficient. 

If the coherence of a^xt is determined by the relatedness 
of^ the facts it expressed, rather"i:4i^ coreference, it is 
necessary to begin ewmining which type&^HOif relations .haye an 
effect on comprehension time. ^Thus, a s'econ^^^go^l of this paper 
is to extend our knowledge concerning the types oiYel^tions 
affecting comprehension times by examining the effects or^6aq|(al 
relatedness. He examine reading times for two-sentence texts i!r^ 
which the event in the first sentence can be viewed as a cause 
for the event in the second sentence. He use the term "cause" ^o 
include both types of causality discussed by van Dijk (l977). 
Th^ is, it includes strict cau^I relations, such that A is a 
cause of B if A is a sufficient condition for B; for example, 
lack ol rain causes arid soil. It also includes cases where 
although A cannot properly be said to cause B, it is a sufficient, 
reason for the action in B; for example, lack of rain causes us 
tp irrigate our fields. He manipulate the degree of causal 
relatedneiis between the sentences by changing the event in tlio 
first sentence so ttiat it ranges from a highly probable to au ' 
improbable, but plausible cause tor the event in "the second 
sentence. By examining readiitg times^or the second sentences of 
these texts, which are all ref erentially coherent but which 
differ in^ their degree of causal relatedness, we simultaneously 
examine whether coreference is a Sufficient condition for text 
comprehension and whether degree pf causal relatedness affects 
comprehension time. . . . 

Is. Coreference Necessary or; Sufficient for Text Comprehension ? 
' A principal methpd for determining whether a given type of 
information is necessary for cgmprehension is to compare 
comprehension times when the information is present with those 
when the information is absent. If comprehension times, are 
longer when the information is absent than when it is present, it 
is conclude^ that this information is necessary for comprehension 
axia that the extra 'time involved is the .result of having to 
search memory and construct an inference in order to provide the 
needed misting information. If there i^ no difference in 
comprehension times between the case when the information is 
present and when it is absent, then it is concluded that the 
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information is not necessary for comprehension. 

Sev^al studies usii^g this method have shown that lack of 
coreference results in longer comprehension times, thus 
supp<^ting the view that coref erence is necessary for text 
comprehension '{Haviland & Clark, 1974; Garrod & Sanford, 1977; 
Carpenter & Just, 1977; Singer, 1979; Sanford & Garrod, 1980), 
For example, Haviland and Clark (1974) constructe'd pairs of 
two-sentence paragraphs like the following, in which the only 
difference between the .pairs lay in whether or not the first 
sentence explicitly mentioned the referent ot toe second 
sentence* 

CL) John left the beer in the car. 
The beer was too warm Go drink. 

(2) John left the picnic supplies in the car. 
The beer wa^ too warm to drink. 

In (1) the two sentences are ref erentially coherent; in (2) they 
are not. If referential coherence is a necessary condition for 
comprehension , then in order to comprehend (2), a, time-consuming 
search of memory must occur to provide the information needed to 
ref erentially bridge pictic supplies and beer. Because the time 
to comprehend the second .sentence was found to be approximately 
200 milliseconds longer in''(2) than in (1), it appears that 
coref erential cohesion is necessary for compre^,ension. / 

A recent study reported by Garrod and Sanford (1982), 
however, suggests that coref erential cohesion is not always 
necessary for comprehension. Using the^same paradigm as that 
described^ above, 'they constructed paragraphs so that the first 
sentence ^*e;ither explicitly mentioned the referent of the sejcond 
sentence or merely implied it. The following i^^ an exarapld of 
one of their paragraph pairs. w 

(3) Mary put the baby'9 clothes on. / 
The clothes were made of pink wool. y 

(4) Kary dressed the baby. 

The CiOChes were made of pink wool^^*-- — 
Although (3) is ref erentially -coherent and (4) is not, it took no 
longer to reaa and comprehend (4) than (3). Across a wide range 
of materials, only a nonsignificant 7 msec difference between the 
two types of paragraphs was* observed. Thus, coref erential' 
cbhesion does not seem :to be as necessary for comprehension as 
th^e earlier studies led us to believe. 

The critical diffisrence between Haviland and Clark's (1974) 
materials and Garrod and SaiSford's (1982) materials seems to lie 
in the degree to which the fitst sentence implies the antecedent 
of the second sentence. The difference is not the result of the 
structuring of the* two sentejices; rather, it is the result of 
one's kno^rledge about the objects and events mentioned in the 
sentences. To illustrate, the concept, to dress , in parrod and 
Sartford's example, necessarily entails the presence of clothes; 
one cannot. dress without clothes. However, the concept, picnic 
supplies , in Haviland and Clark's example,- does not necessarily 
entail beer and, in fact, for the more temperate among us, beer 
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would not even be suggested by picnic supplies > 

Combining this analysis of the difference in the semantics 
of the two p^aragraphs yith their different results in the 
comprehension-time paradigm yiislds ,the following conclusion. 
What is netessar^. for comprehension is nat^the presence of 
explicit coref erence^^^bfi^^t rather* tJiie presence of knowledge-based 
cohesion. Because the.JLirsc 'sentence establishes a scenario that 
has as one of its'- parts a concept qt evei^t mentioned in the 
second sentence, the second, sientence coheres by virtue pf being 
'"involved in the same knowledge structure. . : 

Ifc might be atgued that- Garrod and Sanfprdi^S (f982) results 
merely show that some lexical; decomposition is required in the , 
'representation of verba and- that coref erence. — either explicit 
or by virtue of de composition — is still necessary for the 
c5mpireheasion ot texts ^ However, there are other 
nonref et^ntially coherent texts to which such an argument could . 
not apply*. Consider the following ^icample/*. - ^ , 

(3) Things were getting very tense. 

Suddenly John-^punched George and knocked h,im out. 
Mary started screaming. 

I ran to the phone and called the police. ^ ' 
^Kathy ran for the* "doctor. 
Although this text is generiilly considered to be coherent, none ' 
of ^h^ five sjentences are referential ly coherent. Furthermore, 
no- simple Hecompoiitiqn.,of any of the verbs would-Jrender them 
ref eren<ftially coherent. Thus, it appears th%t referential 
coherence — either explicit or by 'decomposition — is not a 
necessary condition for' cohesion in text > comprehension (cf. 
Sanford;& GarrO^d, 1981).* 

The next question we need to consider is whether careference 
is. a sufficient condition for text comprehension. Coref erence, * 
can be said/* to be a 9utticj.ent Condition for text comprehension 
if it can bfe-shown that when' two text units are ref erentially' 
coherent^, np inferential processes itte required to comprehend 
them. - • J . c „ / 

Me are awar^xit oiyly 6ne stuxty in the literature which 
.addresses *thls issue. This is a ^study b]^ Habe^l^ndt,..and Bingham.. 
(1978). They used the samer:comprehension time paradfigm as that ^ 
dfescrib^d above, with the exceptions tba.t the paragraphs wete 
three sentences in leng4:h and \>oth members ot .the p^aragtaph pair 
were ref^tentially coherentj^ The only difference between the 
members of the pair was -m tne v^rb of the seconjd sentence. In 
on^ memher of the pair, t1:\e verb was chosen to be causally 
coherent with'che preceding and* following sentences; in the other 
memjb^, the verb was chosen to be "unrelated to the action of the 
preceding and followj^ng senteaces. ^The following is an lexampXe 
of one of .their?paragraph pairs. ' ^ 
~" (6) 1. ^Briah punched .George. 7 
* 2> George called t^e dpctor. 
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3. The doctor arrived. 
(7) r • Brian punched George. 
^ 2'. George liked the doctor. 
3^. The doctor arrived. 

Of interest waa the reading time for the third sentence. If 
referential coherence is a sufficient basis for integrating texts 
in comprehension, there sho^uld be no difference in reading times 
betwe^en (3) and (3'). If referential cohesion is not sufficient 
and knowledge-based coherence is also necessary^ tb^n (3'') should 
take longer to read than (3) since it lacks causal coherence.^ In 
fact, Haberlandt and Bingham found that (3'') took much longer 
than O.) to reau and comprehend, suggesting that referential 
coherence is not a sufficient condition for text comprehension. 

A potential problem with the interpretation of Haberlandt 
and Bingham (1978) results stems from the fact that 
comprehension times aitfered not only for the third sentences of 
each pair, but ^fso for the second sentences. As McKoon and 
Ratclitf (1980), point out, there are sequential effects in 
reading times such that, a slow reading on one sentence can 
produce another slow reading on the subsequent sentence by virtue 
of a simple "spillover" of heading time. This raised the 
possibility that increased redding times for^ the third sentences * 
in Haberlandt and^ Bingham^s causally, unrelated triples were due 
to "spillover" effects from the second sentence, rather than lack, 
of causal cohesion. 

One or £ne goals ot the e:cperiments reported in this paper 
is to examine ) whether coref erential cohesion is a-sufficient 
condition tor text copiprehension^under conditions that- exclude an 
interpretation in terms of "spillover" effects. A second goal of- 
this research is to provide a firmer basis. than that provided by 
Haberlandt and Bingham's study for the claim that the speed.-yith 
yhich propdsitions can be integrated is determined by. the 
relatedness of the facts denoted by them'. Thus, instead o*f 
contrasting the erf ects of presence *or absence "tyf causal 
relatedness on comprehensiuon time, we maiiipulate causal 
relatedness over four levels of relatedness, ^kn^ing/from highly 
probable ^to improbable, but plausible. *We. assume that €he time 
to establish a causdi connection is a function of the a priori ' 
relatedness of the events in memory such that' the more highly .--^^ 
related the two events are in memory, the faster one caq 
construct a causal co^'nnection between them ^d hence comprehend 
them. If it can be snown that comprehension time decreases .as 
causal relatedness increases, this -should provide very compelling* 
evidence that text comprehension is' aff ecjied by the degree ot 
causal cohesion between events. ' > 

The experiments use the comprehension paradigm described * 
, above with tyo-sentence, paragraphs ^uch as that ^hown'in Ta^Ie 1. 
There ar^ four versions ot each paragraph.' All versions have. the 
same second sentence, aird in all versions, the second sentence iat 
caref erential with the first, as indicated by the use of a 
prondmn in the secbnd sentence to re^^r to the'proper^noun of the 
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first sentence, lii each v^ersion'^'t'he first sentence describes an 
event tnat cat^ be construed as the cause ot the^event described 
in the second sentence. The 4iffex6nce8 between the, four 
versions l^ie in the rax^ed'%elatedness of the event specified by 
the first sentence to this event in the second sentence, with 
'Level 1 referring to.the<1nost related and Level, 4 referring to 
the least related.'' Levels of rjelatedness reflect differences in 
the pro'bability of ^the fir^t event causing the second event. . 

If^ co^ef erential cohesion is a sufficient condition for text 
comprehens-ion, then there should be no difference in ' ' 
comprehensipii tim'e fof the second sentence across^' tihe four 
versions because in each case it is tjie same sentence and is 
cQref 6r6nt4al with the fjLrst sente|lce. On the other han4i if ^ 
Coref erential cohesion is not sufficient for comprehjsnsion and 
cadsal cohesion must also be established', then comprehension time 
>for tne second' sentence '^should increase as its r elatedness to the 
first sentence decreases. , ? ** ^ 

^ insert Table 1 about here ^ ' ^ 

Experiment 1, " , 

•Method' y ^ , ^ 

Materials ^ Constru'ction of the materials required two' ^ 
phases.., ,^e first phase involved finding a set ^f ^evei^ts whj 
.had multiple causes attd whbse causes spanned a broad range, af^ 
relatedness to' th.f| events. A large set of events, together with 
their possible catiseS|^. was, compiled and subjected to ^a norming 
'^study in'^order, to oDtain likelihodd ratings ofor each of the 
cauS^ejS. For ty^ subjects, who, did n6t participate ^ih' the present 
experiments, ^ere gfiven booklets, where each page of the booklist 
listed an e^ent at, the top (e^g., a house fixe), followed by a * ' 
list of causes , (e.gfo, a lightning strike^ falling ast^ep with^ a 
burning cigarette^ faulty wiring, child pl^Aying with matches,"' 
unattended grease fitre in Kitchen, spontaneous' combustion in 
garage). Subjects were ask^d to rat^' each cause on a' f ive-point"^ 
sc^le in termfi> of how JLikely it w^s as a cause of. the event^. It 
turned out that for many of the events, the average difference in 
the likelihood of the causes was^either ^too spiall or too variable 
to be suitable for use in a reading time paradigm. Such was the 
case, forf instance, ;with the hou^e'-f ire example giy^n above, 
where ^across ^ubj^cts, the various cause^^ turned out to.be 
approximately equally likely\o cause ttfe event."' There were^^ 
however, eight events whbse^ causey consistently ^spanned a broad 
"range ot ^ej^atedne.^s; and it was tneBe.;^ight that were used to. 
construcj th'e paragraphB fop^the experiment^. (The f act , that ' 
there were .only/eight reflects more otf the poverty ot our ,> 
^'^imigination* th'^n on^the uniquenesis ofrthese events. )^ The eight., 
events' were: a badiy brudrsed child, taking out 'a bank loani 
going to see a dot: tor, a politician^ deciding Qot ^ to run for . 
re-*t^ction« joining^he P^ace Corpse ?beco|ning uncpnsclotxs, % 
gettinl^^unctressed, H'-gving ^red buiqps on the^skin. ^ 
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The second phase consisted of constructing four versions of 
each paragraph, With each version, involving a d^iff^rent cause of 
the target events and ^hlsn norming ^the ^elatedness of each • 
paragraph version. This second nonning ^study^va? deemed 
necessary in order to ensure that by expressing the events as 
i^ef ere;iti^lly coherent sentences in which the caude precede^ the 
event ve did not alter the rank ordering of the causes obtained 
when they were judged as simple eventv phrases with the event 
preceding the cause. . 

For each of the^ eight events obtained from the first phase, 
ve selected the four causes that represented the broadest range 
of rated likelihood. Each of the four caused vas expressed in a 
sentence vhich became the first sentence of a paragraph version. 
The jpvent itself vas expressed as the second and target sentence 
of the paragraph. To illustrate, the ^example in Table 1 vas 
constructed on the basis that repeated punching vas rated as the 
most likely causQ of a child being bruised. Falling off a bike 
vas rated as next nliost ^ikely, fol loved by parental abuse; going 
out to play vas considered to be a fairly unlikely cause of a 
child being bruised. > ^ 

All second sentences vere constructed to be ref erentially 
coherent vith the first sentence by i^sin^ a pronoun in the second 
sentence to refer to the proper noun Qt the tirst sentence. 
Furthermore^ all 'second sentences vere constructed to be exactly 
12 syllables in length, so as tb minimize variability in reading 
times across th6 different paragraph sets; the number of vords in 
these sentences ranged from seven to tvelve. Equating sentences, 
in terms of number of syllables rather than ntmiber of vords is 
the method recommended by Haviland^and Clark (1974). It vas 
impossible to similarly constrain tihe length of the first' 
sentences because the different ^causes pften vari^ed ^considerably 
iti the ntmtber of vords needed to expred^s them. We otierefore 
sii^ply ensured that there vas no systematic increase in tiumber ot 
syllables or vords in the first sentence with (tecreased 
relatedness to tbe> second sentence. The average number of 
syllab^les in the first sentences at each level from most highly 
related to' least related ^ere^ 13, 22, 23 *, and 11. Because the 
first sentences of least related causes are the shortest in ^ 
length, this should eliminatre ^the pa^sibility that any /j 
"spillover" ef f ects ^(McKoo'if *& Raticjiff* 1980) could account for 
any observed increases in rea'dijig times tor the second ^sentences , 
pf^ these pairs* Care vas also taken to ensure that frequency and 
imagability of the vocabulary, bsed to express th& 'causes ^vas 
similar across relatedness levels. 

Af ter ^he ejLght paragraph sets vere constructed, they vere 
given to 48 ney subject^ « yho did not^^articipate in any of the ^ 
bther experiments, to rank the versions in terms of^the ^ ' 
relatedtiess of the^tvo sentences. The subjects vere given 
booklets, vtiere each page listed the >f our versions of a given 
paragraph .in randcta order. Four differe|[it random orderings vere 
used. The results* o^ this ranking task shoved that expressing 
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.the jeV^nrs'in ref erenti^^Ily coherent SjBiite^cM.did pot altex,the 
ordering.of tbe Mlateidneffs amgirig tbj^ versions. \ . 

Procedure. The e^Cp.irim^nt wa* implemented on a PtiP -11/10 ^ / 
^^comjJuter waicji is" equipped Vith 8oftwar^;to cdntrql four . 
independent, ^ound-8iiielded>. ,-sukject--5taii6n8 siAultaneou 

• Bach ^Obje^ct dtatioti cdlasi-sts of a CRT and button box ^fdSt ^ * 
collecting r^pons^'s^ ^ V -T. . ' ^ - ' ^ 

The- paragraphs 'Were prei.ente<^ on the CRT, one sentence at a 
tilpe. Each.'^ paragraph" vas preceded by <a sqrefsn stating -^ev 
Paragraphs the subject, then pr/esaed^'a button to 'receive the' / 
firs^d sentence of^ th^ paragrapli. Subjects, were told to-^rea'a the. 
seYxtencQ 'bath quickly an^l Carefully atid to'pif^ss a -button when 
/they undef8too4 it.- As soon aaf t6e 8,ubject pres-i^ed the button, 
the ffed^nd sentence w§8 presented. When'the subject pressed the 
button, signaling compreheiwion of, the sgtptjd .sentence, a screen 

.was (displayed which requested the subject to write a sentence . 

''wliich continued' tbe thought of the first two ^^ntences. This was 
done, to ensure'^that the subjects, were'' actually reading, the , ^ 
sentencea/f or comprehension -and no^'juat ^usbin^ buttohf ♦ ' ^ 
Continuation ^efet€fnce§>ere written on, sheets of paper provided \ 
at the subject a^tationd. wen the subjects ^ finished writidg %ie^ 
continuation sentence, ^tlfey pressed V button whici^, caused ^ the 
"New Paragraph" stiVeen ,to be disiU.aye^ and the who ^e sequence of 
^events to^be -repeated with t^e n*ext '.paragraphs ^ ; ^ - 

*SuBj^ct8 refceiv^-'one practice paragraph, and' one Version of 

^^iach of the^ er^ht^ experimental paragraphs^ Only one practice ^ 
paragxapb, was rifeeded.beciause this experiment' fall6wed another 
experiment , which. serv,ed to familiar izje, the subjectff^ith the 
procedure ^of ^reading text* on the CRT ^nd pressing butti>ns*/ The^ 
ei^ht experitnentalVpiragiJkphs/were presenlred in a'difterent ; 
ran{iom 'orde^ for each 's^lbject. \' , ' . . • 

Aftex^all 'the paragraphs:, had be^^n presented^ the subject-s 
wer^ asked to'r«te the rejatifedness of e4ch version^ of each - ^ ^ 

. -paragrajh using a five-point , scale (1 - Highly Related and 5 » ' ^ 
Nfct. V^«ry R.eliited). Thi^ was 'done' to enfure that /the difference 
in ;t;jelatedne8s be^een the versions held, for th.ese subjects ^and 
to-'provid^ a porfe sensitive' measure of reiat-edness than the-^anks 
obtained' in 'tl^i5,eatliet no^rming stu4^^^ ] 
coilwte^^from booklets, /whei^e each. pagT liirted the four' versions 

r.oj^ a given paragraph in random orde/. Four different random 

./btderinlg^ ,wer,e u^ed. . ^ ' . • t <' < 

' . ^^ign * The main independent varial)le, degree of causal, 

' f elatedness ♦ ha'd four< levels/ aiid^ was mJinipulatedl within subjects. ^ 

< Each subject #ead only one yerdioa of eich, of thp eighti 
^xt>-etimental pat^a^Wphs, with two paragraphs at e^ch of thei'^four^. 
levels^ ^£ r'elatednesi* ': Assignment* of paragraplis to Tevel of ;' r 

, ,relafiidnef8 was counterbal^ced acroas sabjecta by using, a 
iatin^K^are design with fout groupa of subject^ and- eight 
sutjects per jgroup-J ^ • >^ ^ • ' , ^ 
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■^ubi.fects. Thirty-two adults frpis the University of Denv«r^ 
(ipnaounity were paid for their participation in the ,experifflfent'. 
/ Results ' >/• , ' _ ' ■ 

Refate^i^^: Ratings. ^BP.t^aW every subject rated ^\^$ry' ' ^ 
.version or every parragra'ph,' it was possible to anal'j^ze the 
.r-elatedn«s«' ratings tr^aPing both paragraphs an^. subjects as 
randcm, factory; level ot, relatedness' frem ,the -earlier ranking 
study was th^ oUy fixed fa<i|:6r. The.^result^ of tl^is 'analysis 
showed.a highry'^i^iMcanf- effect of leveUot relatedness. F'(3, 
3.1) - 82 . 57, £ < .001, MSe - 4.075. "The average rating^ for each 
level ar^ pre'fient6d:.in Table ,2,- As.Tahle 2 shows, rated' > 
' rtftatedues* steadily decreases acrosi' thQ. four ieVels'L 
Newn^ai^-Keuls tests showed fchat Level 1 versions were irated ks 
significantly more' related 'than Levfel 2 vetsionA (^(2, 31) - 
4,37, £ s<' .01);,Ljv'^l 2: versibns , were rated significantly mdre 
related th&n Level 3 versions .(<l(-^, 3i; - 4.18, £ < .01); knd 
Level y.yersion* were signifit^tly mofe related than Level 4 ^ 
version^, (q^,. 31)- -12.^4, £ < .01). fjiere was also a , 
; significant etfedt of paragraphs (F(7, 217) - y.85,'£ <'.01, 1^ 
0.8465), and a, significant interaction of paragraphs with level 
of relatedness (F( 21, -651) - k56i .^„<-' .01, MSe *»0.59d4). 
Although y 6ry Vrasraph showed a steady decrease in rated ' . . 
rtfiatedness acro&s the four Levels, with the exception of one 
paragiraph that^ ha;d & tig ^fo^r leveM 2 '4n,d 3, the interaction was . 
prod^cetl by th€ fact that "the slope of this decreasing function 
vari-ed .across pajrtfgraphs. The fact that the rank orderings^ of 
t4ie versions ^derived frbm ,tl)e relatedness ratings exactly - ' 
scorrespoiids do the earlier rankings' validates^.the perceived 
tiafferehces /n the- causal .rela^tedaess , of the four versions.' The' 
qtiestion of interest is- whether these perceived differences'' ' - 
-affect reading ^times' for the second sentence or whether "iSeading ^ 
times are only a function of, £oref erential coherence. , : ■ 

> " ' ' /, Insert Table' 2 about here 



Reading Tiaes '. Ih-e average, reading tim?s for "second . 
sentences as a function of cku^eO. relatedness to the first 
seatences are, al8<J presented in Table 2. As £his table shows,' - 
the Ci^e required to read and comprehend a sentence is 
significantly affected by th6 relatedness oi the sentence which 
precedes- it, F(3, 84) - ,9.6l, £ < .001, MSe - 0.246A. Se6te6ces " 
preceded by Level 1 sentences weie read significantly fdster than 
those preceded by Level 2 sentences. q(2, 64) -,3,49, £ < ,01 
The 4i:ffere;ice between level, 2 and Level 3 is not significant 'but 
Is m tn,e right direction. Sentences preceded by Level '3 
sentences- weire read signif icant;ay faster than those preceded by 
.Level 4^8entences, q(2,'M) - 3.72, £ X ,01. The lihear trend is , 
highly .iigtij^icant-, F(l, 84) - 26.61, p. <.001; and there is no 
significant quadratic pr cubic trend. ~* 
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^ . ^ ^ There yas ;^lso a significant difference in first s^entence 
reading tim^^ ^,3 a function ot level of relatedness, F(3, 84)'- 
22*50, 2 < .001,' MSg. - li0342. However, the pattern of reading 
J:iines here is quite different from that observed fot second 
senteiices. Host importantly, whereas Level 4 second sentences 
, were rtad the slowest, Level 4.iir8t^ sentences were read th^ 

^ fastest. This result therefore eliminates the possibility that 
spillover effects from the fjLrst sentence caused the' increased 
reading time on ^econd .-sentences of Level 4 versions.^' The 
reading 'times for first' sentences directly reflect the 
differences in t6« number of , syllables for these sentences. 
Level 4 first si^tftences' had the fewest syllables (11). and were 
read th^ fastest (3012 milliseconds) ; followed by Level 1 
sentences (13 syllables^ ^263 millisecbuds) , then Level 2 
sentences (22 syllable,^, 4564 milli-seconds) , and Level 3 
sentences (23' syllables, 4641 milliseconds). ^ 
^ Discussion ^ ' . ^ 

The purpose of this experiment was to determine whether or . 
not coreierential cohesion is a sufficient condition for text 
comprehension^ The evidence ^strongly s-uggests that it -is not. 
Although second sentences w'er.e always coref erential with th§ 
first sentencie. reading times for tnese' sentences varied with the 
content of the first sentetce. Specifically,^ the higher the ^ 
priori relatedness' of the event in ,thje second sentence to the 
'event, in tne fir%t sentence. ^)the fasj^r the secon4 sentence iould 
be-T:ead. TJiis' resu-lt suggests that the prese^xce of coref erential 
cohesion is nat 6u:|^,f icient for 'comprehension. It shows that the 
integration of s'entences^ in cctapreheiision must involve 

^^^tablishiny some relatipp b^itween them, since th^ tim'e to 
comprehend is systematically relatjed to the strength df this 
^relation. * . 

^ ' -One might object to v this conclusion. -however, on the grounds 
that'.reading timea for the second sentences reflected not the* 
time to cuuiprehend them, as we have been suggesting, but rather 
' the time to think oi^ a contindation sentence, ^liball that after 
^treading each parag^raph/ subjects were required to construct a 
-sentence which continued the 'thought of t^e paragraph. Although 
/they were told not to-- construct th^ continuation sentence until 
they ha4 pressed, the buttpn 'signalling comprehension of the 
second sentence, it is possible that subjects did not always 
foll^ow these^ instructions.^ 

It if reasonable to assume that the time required to 
construct, a continuation sei^ence' would be a function of the 
^ relatedness! of the eyents in the first two sentence's. ' Thus, if 
^sulijects were constructing continuation sentences before pressing 
the button to terminate the second sentence, the obtained 
relation between reading time and causal relatedness may simply ^ 
reflect' the effects of cauaal relatedness on tlie ease of 
constructing contintiation senten'ces. In other words,* 
coreferential cohe«ion" may m fact be a sufficient condition tor 
• text comprdiension; *and causal relatedness may only be relevant 
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to the construction of continuation seotences* If this .is true, 
however., then ir one' eliminates the requirement of constructing ^ 
continuation sentences, there should be n6^ difference in reading 
time^ for secotid sentenced as a^tunction of the causal 
relatedness of the first sentence.. On the other hand, if causal 
cohesipn is necessary to conlpreh^nsion per se, apart trom any 
involvement in constructioti of continuation sentences, then even 
when the continuation task is eliminated, reading times for 
second sentences should vary as a function of the relatedness of 
the first sentence. Experiment 2 isdesigned to resolve this 
issue by repeating £x)periment 1 without the continuation-sentence 
task. ' 

Experiment 2 

This experiment differs from. Experiment 1 in two respects. 
First, a set of "yes/no" comprehension questions were used in 
place of the sentence continuation task as a means of ensuring 
that subjects were Comprehending the paragraphs and not j&st 
pressing buttons. The questions were designed 90 [that subjects 
could not anticipate them ahead of time. In this way, reading 
times for the sentences reflect only the time .to comprehend the 
sentence and are noc open to^the possibility, as they were in . 
Experiment 1, of including the time required to execute^ the 
comprehension test. 

The second way in wnicn this experiment differs from 
Experiment 1 is that it incliides both a recall and a recognition 
test for tne causes (specified in the first sentences) of the 
target events. It has often been claimed that causally 'coherent 
texts are more memorable tnan causdlly unrelated textis (e.g., 
Schank, 1975; Handler & Johnson, 1977), and recent 'evidence hy 
Elack and Bern (1981) « using free recall and cued recall 
.procedures, supports this, contention. However, there haa been^ no 
Investigation u)f memory as a function of degree of causal 
relatedness. Does the strength of the causal connection affect 
reca].l meifory} such that the more related the cause is to the 
event, fhe more likely it j^ill be recalled?^ Or is it; the, case 
that tae oniy^ thing that determines memory is the presence of 
some relationship, so that relate^ texts are recalled better than 
unrelated texts witb no eitect of degree of rel&tedness? ' 

Another question we were interested in was whether the *^ 
relationship between the relatedness of th^ cause and memory for 
the cause woul^ differ for recall and recogiiition tests; There 
is some* evidence in the literature to support this hypothesis. 
For example. Bower,' Black, and Turner (1979) and Graesser, Gordon 
and Sawyer (1979) have shown that recognition , is better for , * 
actions thit are unrelated to a text script than for typical 
script actions, while Black and Bern (1981) have shown that * 
recTall is poorer for unrelated texts than related texts. Thus, 
we might expect to tmd highly related causes better retailed, 
but more poorly recognized, .than lowly related causes. In other 
words^ subjects^may be more likely to recall* how JToey^s body got 
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covered with bruises when the cause is something fairly common, 
Such as a fight, .than something somewhat unusual, such as child 
abuse; however, they may be more likely to recogniz^^ something 
unusual, such as child abuse, than something more common,' such as 
a fight. ^ ' . 

Method ^ • 

Materials . The materials consisted of the same eight 
paragraph sets as used in' Experiment 1* In addition, there were 
eight "yes/no" comprehension questions, one for each paragraph^ 
Four 01 tUe questions required a "yes" response and four a "no" 
response. The questions were. designed ^o that the answer was the 
same regardless o£ wnicU version of the paragraph was r^ad* This 
.was accomplished by having the question refer to some aspect of 
the event in the second sentence, which was the same in all 
versions. For example, the comprehension question for the 
example given in Table 1 was, "Was Joey likely to be feeling 
pain?" 

Nine filler paragraphs Ifmxe also included, with one serving 
as th^ practice paragraph. Like the experimental paragraphs, ^ 
the^e paragraphs were two sentences long and were followed by a 
comprehension* question; but UnliHe the experimental paragraphs,^ 
the first sentences of these paragraphs did not specify a cause 
for^the event ill the second sentences* liistead, a variety of 
other relations, such as instantiation and scenario inclusion, 
conjoined the two sentences. The fillers were included for two 
reasons. One was to make sure that the. results of Experiment 1 
were not due to subjects adopting some special* strategy as a 
result ot discerning the cause-event form of ail the paragraphs/ 
Including tiller paragraphs whose second sentences could take a 
variety of i^elations to tae tirst makes it less likely that 
subjects will adopt an^ expectation or strategy for cause-event 
relatedness. The other reason for including the fillers was to 
lengthen the experimental sefnion and thus add time to the. 
retention Interval between reading and the memory tests. 

The memory test^ concerned only the. eight experimental 
paragraphs and examined memary for the causes specified in tti6 
first sentences. The recall test was 'a cued recall test, with 
the events in the second sentences seeing as tne cues. The 
eight cues were in the form of questions; for, example, '*How did 
Joey get his bruise^?" The recognition test consisted of eight, 
four- alter native,, forced-choice items. It used the same question 
Cues as, xn the recall test, e.g,, "How did Joey get his bruises*" 
foUo^/ed by alternatives which corresponded to the four possible 
causes *from the four versions, e.g., "(a) his*"btother beat "him 
up, (b) be fell off his bike, (c) his mother beat him, (4) he. got 
into trouble^ at a rfeighUor's house." ; . . * 

Procedure . The procedure was similar to that of Experiment 
l,.witn Che paragraphs being presented on a CRT screen, one 
sentence at ,a time. .The difference was that as soon as the 
Subject pressed the button to signal comprehension of the second 
sentiSrice, the clnnprehension question for that paragraph appeared 
" . . ' . -69- 
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on the screen, rather t^an instructions to' write a continuation 
sentence*. Subjects responded "yes" or "no" to the comprehension 
question hy pressing either of two labeled buttons on the 
response panel « The response panel vas equipped with lights 
above each of the buttons so that feedback on the accuracy of 
responses to the questions could be given by. briefly lighting the 
light above the correct answer as soon as the* subject responded. 

^e presentation order of the paragraphs was randomized for 
each subject with the constraint that the first three paragraphs 
following the practice paragraph be fillers. This was done to 
eliminate any warm-up effects on the apparatus because, unlike 
the suDjects in Experiment 1, the oniy^ experTence these subjects 
had with reading text off the CRT and pressing buttons was in the 
instruction phase or cne experiment. ^ 

When the subjects completed reading the eight experimental 
and eight filler paragraphs and answering th^ir questions, they 
participated in two other text comprehension tasks which took 
appro^^imately 35 minutes to complete. They were then given the 
recall test followed by the recognition test. 

Deaign , The main independent variable, degree of causal 
relatedness, had four levels and was manipulated within subjects. 
Each subject read only one version of each of the eight - 
experimental paragraphs, wicn two paragraphs at each of t^e four 
levels x}f relatedness. Assignment of paragraphs to levels of 
relatedness was counterbalanced across subjects by using a 
Latin-*square design with four grou|&s of subjects and nine 
'subjects per group. • 

• S ubjects . Thirty-six University of Denver undergraduates 
participated in tue experiment id return for either |7ayment or 
class credit. Nine additional subjects were run in the 
experiment but excluded from the analyses because they made more 
than one error on the comprehension questions. 
Results 

Reading Times . The average reading times for the second 
sentences are presented in Table 3 according to level ot causal 
relatedness. The fact that these times are considerably shorter 
(X - 2407 milliseconds) than tnose in Experiment 1 (X^- 2938) 
lends credence to the notion that reading times in Experiment 1 
may have included some ot the time required to construct 
continuation sentences. However, the fact that reading times in 
this experiment again show an increase with ^decreased levels, of 
causal relatedness demonstrated that causal cohesion has. its 
effects not simply on tzje construction of continuation sentences, 
but also on the comprehension process per se. T^e main effect of 
causal relatedness on second sentence reading' times was highly 
significant, F(3, 96) «.5.76, £ < .005, MSe - 0.122. The linear 
trend »wa8' also highly significant, F(l, 96) - 15.99,,£^< .001; 
the quadratic and cubic , trends were not significant., 
Newmdn-Keuls tests showed th^t target sentences preceded by Level 
1 causes were*read significantly -faster ^ than targets preceded by 
Level 3 causes (q(3, 96) « 3.46", £ < .95) and Level 4 causes 
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(i(4, 96) • 4.92, 2. < •01), but not Level -2 causes. Targets 
preceded by Level 2 causes were read significantly faster than 
those .preceded by Level 3 causes (^(2, 96) • 3.12, £ < .05) and 
-Level 4 causes (£(3,-96) - 4.57, £ < .01). The difference 
between Level 3 and Level 4 was not significant. 

Comprehension Questions . Causal relatedness had no etf ect 
on tne subjects' ability to correctly answer tne comprehension 
questions. Mean percent correct for the four levels from most 
related to least related was 93, 93, 95, and 96. 

Insert Table 3 abput here 



Recognition . Table 3 also presents the recognition data 
according to level ot causal relatedness. Level of relatedness 
had a highly significant effect on subjects' ability to recognize 
the causes (specified in the first sentences) of the target 
events, £(3, 96) - 5.03, £ < .005, ifie^ « 0.27025. However, in 
contrast to the effect on reading times, the effect on 
recognition performance was not linear; the linear trend analysis 
produced a nonsignificant £(1, 96) ■ 1.48. Rather, there was a 
highly significant quadratic trend, F(l,. 9e>; • lJ.59, £ < .001* 
Newman-Reuls tests showed that Level 2 and Level 3 dauses were 
recognized approximately equally well and significantly better 
(q(3, 96) - 4.17, p < .01 and ^(3, 96) « 3.21, £ < .10) than 
Level 1. an^ Level 4 causes, which were not significantly 
different t Thus, recognition is best for causes of intermediate 
levels of relatedness and poorest for highly related and 
unrelated* causes. 

Recall . The recall data were scored for gist by two 
independent judges; discrepancies were resolved by a third judge. 
The results are shown in Table 3. Level of relatedness again had 
a highly significant eptect. F(3. 96) « 10.62, £ < .001^ tBe « 
0.27199. As in the recognition data» causes of intermediate 
.levels of relatedness werls remembered the best. With, the recall 
data, however, bath the quadratic and the linear trends were 
significant; for tne quadratic^trend, F(l, 96) - 20.02, ^ < .001, 
and for the linear trend, P(l, 96) *• 11. 77^ £ < .01. 
Newman-Reuls tests showed that Level 4 causes were recalled 
significantly more poOrly than all the others (q(4, 9t) • 7.67, £. 
< .01; 5.(3., 96), • 5.75, £ < .01; 5.(2. 960 - 4.47, ^ < .01). 
Also, the difference between Level 1 and Level 2 was marginally 
significant, 'q(3, 96) -3.20, £ < .10.. 
Discussion 

At the end* of ^Experiment 1, an objection was raised that 
reading times for second sj^ntences may have been contaminated by 
the txme required to think of continuation sentences. If so, 
this would permit the possible interpretation that^ comprehension 
times are not necessarily influenced by causal cohesion, but only 
coref erential cohesion, and that effects of causal cohiesion «are 
Confined to the time required to construct continuation 
sentences » The results of this experiment, however, eliminate 
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this interpretation. Because subjects could not anticipate ahead 

of time th-e nature of tne comprehension .questions, it is 

reasonable to assume that the only thing tjhey were doing wl^ile 

the second sentence was exposed was comprehending it. -And. 

because comprehension times* were shown to steadily increase as 

the causal relatedness of the events decreased, it oan be 

concluded that coref erential cohesion is not a' sufficient 

condition for text comprehension; rather, one must also try to 

establish causal cohesion. 

The results of ^the memory tests provided some unexpected 

fifidings. First, both recall and recognition provide'd somewhat 

similar patterns of results; this was ih contrast to our 

expectation that lowly related causes would be ^recalled mOre 

poorly than highly related causes but recognized is well, if not 

better, than highly related causes* Least r-elated causes were 

least well recalled, supporting our expectations and the results* 

of Black and Bern <1981); however, they were also the least well 

recognized. It is possible that the discre{>ancy between our • 

expectations for the recognition data and the actual results is 

due to the fact that the rcognition process vas contaminated by 

having performed the recall test first. As Handler (1981) has 

argued, recognition.can.be accomplished on tne basis of either 

reinstating the context, as in recall, or familiarity. Having 

just taken a recall test on tne .same information may have biased 

.the subjects to recognize the items in terms' of the same strategy 

they used in recall/— reinstating the context ~ thus yielding 

the same pattern of results on the recognition test as on. the 

recall test. Futjare reseatcriVwill need to determine whether this 

pattern continues to m^fci^tajli when recognition is not preceded by 

recall. 

It should be noted that there was some difference between 
the patterns of recall and recognition ^ta. Specif ically> tfie 
difference between least related and most related causes on the 
recognition test was small and not significant; whereaa* dn the 
recall test, it was large and significant. In. this respect,, 
then, there is' a difference between recognition and recall 
performance, and tne difference coincides with our expectations* 
in that lowly related statements fare worse on recall relative to 
the other statements than on recognition. 

Perhaps. the most surprising result to emerge from the memory 
tests was the finding that highly related causes were not 
recalled v^ry well. Although they were recalled significantly' 
better than tne least related causes, they were nonetheless 
recalled significantly worse than the causeys of intermediate 
levels of relatedness. TKere may be ""several ways to explain this 
finding, but perhaps the most reasonable explanation lies in the 
amount ot processing required to establish the causal connection. 
Jtcoby and his colleagues (Jacoby, 1978; Jacoby, Craik^ & Begg, 
1979) have shown that tne memorability of an event is otten a 
functioflTof the amount of processing it undergoes in encoding: 
the more processing, the .more memorable the event. It could be 
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argued that highly related causes undergo relatively little 
processing in encoding and for this reasQn are less recallable 
than, causes of intermediate levels of relatedness^. * . 

Why might Level 1 causes undergo less processing? Level 1 
ca^iises often so strongly suggest the target event in the second 
sentence, as tur example* repeated punching by someone bigger 
suggests bruises, that the target event can be expected or^ 
activated'bef ore the second sentence is even presented. Thus, 
when the second sentence is presented, it requires little 
processing, as ri^flected by the reading times. Because no search 
process is required to find the causal connection, the events 
undergo relatively little protressing and are thus. not very 
memorable. 

^ In contrast. Level 2 and Level 3 causes never strongly 
suggest the target §vent in the second 'sentence; for example, one 
can fall off a bike or have mother get angry without ever 
incurring bruises. Thus, comprehension of these causes does not 
activate an expectation of the target event to facilitate 
comprehension of the second sentence* Instead, comprehension 
requires searching memory for tne|^.nf erential connection; 
consequently, reading times are longer and the events are more 
memorable because they undergo greater processing. 

Note, however, .that there is a definite constraint on the 
extent to wa^cn more processing leads to better memory. Level 4 
causes must involve^ tbe greatest amount oJE processing, and "^yet 
they are the least:, memorable. Thus, it appear? that a second 
factor must also be involved in determini|ig the retrievability of 
"•the causes; namely, the strength of the' inferential connection. , 
If increased processing- only results in a tenuous causal 
connnection, then it cinnot facilitate memory. 

Further research will certainly be necessary to establish 
the exact nature of the relationship between memory and causal 
^elatedness. One of the factors which makes our results 
tentative is that tne number of 'words used to express the ^causes 
was not tightly controlled. Because the average number of words 
in intermediate level causes was greater than that for highly 
related and least' related causes, it will be necessary in future 
research to exclude the possibility that memorability is; 
determined by number of words • \ 

Conclusions 

Two conclusions £an be drawn from^this paper. One is that 
with respect to tne processes involved 'in integrating texts in 
comprehension, coreference is* neither sufficient nor necessary. 
The second is that the causal reiatedness of events affects, 
comprehension time such that the stronger the causal link between 
a cause and an event, the more quickly the event can be 
comprehended* . ^ ^ • 

'^"^^ Further research is needed to explicate the types ot 
information that are relevant to determining the strength of 
causal relations. In. this study, causal reiatedness was 
specified in terms' of ratings of the likelihood of the*causej5 

-73- 

* 

7? 

» * 



Discotirse Cohesion 

being sufficient conditions or sufficient reasons for the events. 
But, other ractors undoubtedly affected these likelihood ratings, 
such as the length of the inferential ch^in connecting the two . 
events and the salience ot the events due to personal expei^ence 
vitb them. In future research ve hope to assess the independent 
contributions of these various factors. 

Further research \s also needed to explicate the rules 
governing the pragmatics of discourse which determine such things 
as the range of causal relatedness values acceptable in 
discourse. In this study ve purposely avoided using either texts 
in which the event was a necessary consequent of the cause, as in 
She. was in Denver consequently ^he was in Colorado , or texts in 
which there was no possible causal connection, because such texts 
seem to violate the pragmatics of discourse. Thus, our Level 1 
causes were always highly probable but not necessarily entailed; 
similarly, our Level 4 causes were improbable but not 
implausible., What is needed is a theory of the types of 
expectations comprehenders have about the level ot description in 
discourse which, together witli their knowledge about possible 
relations between events, governs tfne ease with \^hich events are 
comprehended. 




Discourse Cohesion 



' Referenced . - 

Mack. J* B.,^"^ feern, H. Calisal coherenc§/and memory for events 
in narrativeji^^ J ournal of Verbal Learning and Verbal 
Behavior . 1981, 20^ 267-275- . * ' 

Bower, G. H., Black;*^ J, B.V &^Turner*, Tr J- ScriptsHn memory 

» for text. Cognitive Psychology . 1979. li. 177-220. 
Carpenter^ B. A., & Just, M. A« Reading comprehension as eyes 
see it. In M. Just & P. Carpenter , (Edsc) , Cognitive 
processes in comprehension . Hillsdale, N.J. : - Erlbaum*," " 

IS^rrod, S. C, & Sanford\ A. J. , Interpreting anaphoric 

relations; Ih^ integration of semantic information while 
reading. Journal of, Verbar Learning and^ Verbal Behavior, 
1977, 16, 77-90. , 
GatYod. S. C, &,Sanford, A. J. Bridging^nf erences and the 
extended domain of reference. In J* i^ong & A. Baddeley 
'^(Eds.), Attention and performance IX . in press (a). - 
Gr^esser, A. C. Gordon, S. E., i Sawyer. J. D.^ Recognition 
memory for typical and atypical actions, in scripted , 
activities; Tests of a ^script pointer + tag hypothesis. 
Journal of Verbal/ Learning and Verbal Behavior . 1 979 . 18 , 
319-332, T 
Haberlandt. K. , & Bingham, G. Verbs contribute to the coherence 
of brief narratives: Reading related and unrelated sentence 
triples. J ournal of Verbal Learning and Verbal Behavior . 
1978-. 17 • 419-425. 
Haviland, S. E., & Clark, H. "H: - What^s new? Acquiritfg new 
information as process in comprehension. Journal of 
Verbal Learning and Verbal Behavior ^ 1974. 13* 512-521. 
Jacoby. L. Ir. On interpreting the effects of repetitions- 
Solving a problem versus Remembering a solution. Journal of 
Verbal Learning and Verbal Beliavidr . 1978, 17, ^49-667. 
Jacoby. L. L., Craik, F. 1. M. , & Begg, I. Effects of "decision 
. -difficulty on recognitfbn and recall. Journal of Verbal 

Learning and Verbal Befiavior . 1979-. ^8^ 585-600, ' j . V 
Kintsch. W. , & van Dijk, T. A. Toward a* model of text / * . 

comprehension and production. Psychological Review/ . 1978, v 
85, 363-394» ' . ^ / ^ 

MandLjfr, G. The recognition of previous , encounters.. A merican " 
--^^ S cientist . 1981, ii. 211-218 - _ 

Handler, J. M. , & Johnson, N. S. Rembrance of" things parsed: 

^,tory structure and recaj.1. Cognitive Psychology . 1977, 1, • \ 
111-151.^ * ^ ' ^ V* 

ilcKoon. G., &^Ratcliff, 'r. The comprehension processes and 

memory structures involved in anaphorip refei;ence. Journal 
of Verbal ' Learning and Verbal B ehavior . 1980, ..19, 668-682. 
Sanfprd,' A. J., Garro.d, S. C. Memory and attention in text " > 
comprehension: , The problem of reference! In.R. S. 
Nickersjon (Ed.), Attention and performance VIH. Hillsdale, 
N.J.: £rlbaum, 1980.' ^ . 



-75- 



79 



/I 



Disjcourse Cohesioa 



c 



r 



•Saoford, A. J., & Garrod, S. C Understanding written lan guage , " .||^ 
Chichester r John Wiley & Sons, 1981.^ ' ' ^ 

Singer, M. Processes of inference dur^iig^^e^tence^ encoding, ' 
Memory and Cognition . 197,9, 7;, * - 

van Dijk, T. A. Text and context : Explorations in the semantics 

and pragmatics of discourse ^ Londpn: I^pngmkn, ,1977 ♦ > • ^ , ^ ^1 



-76- , 



> 



ERIC ' ^ 



'\ .Discourse Gdhesion 



,£x^mple j6f On^-of tfie Pkragr>^ph Sets Use^'fn ^xpeajiments 1 'and 2. 
(Level tefers to^^tbe rink relat^dness ^^df- the version, 
• , ' ^ withal «''K08t Related) 



Level 

3 
4 



Joey^'s big brother punched hip again and again. 

The next diy ^fiis bbdy wa^ covered with b^ruises. ^(1. 19)* 

R^acing down the hill, Joey, teii otf^his bike^.^ 

"The next^clay his body was covered \irith bruiares. (1^59) 

Joey^'s crazy mother, became furiously angry with him. 
The next day his body'was^ covered with bruises. (2.72) 

Joey w«nt 'j:aKa neij{hbpr^d chouse to play. 
'The next day his body was covered with bruises^ (3.9^T 



^^Relatedness ratlp^s obtained in the present study. 



Discourse Cohesion 



Average Relatednes^ Ratings and Second Sentence Reading Tii&es (msec) 

As a Function of Relatednets Level (1 * Host Related) 

V " /• , . ^ 

Level Relatedness Rating Reading Time 

1 1.21 ^ ■ ' ^ 2611 

2 1.76 2916 

3 2.29 " 2947 
'4 ' ■ 3.87 3277 " 
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The Role of Edcpding'' aad Retrieval Processes 
^ ' ^ in'the Recall of Text 

Susapr D« Baillet Janice H. Keenan 



Abstract 



This study, is a B^adified replication of a stini/'by Anderson 
and Pid;ieri: (i^^^8) . Subjec^ts read three- sttrfies taking a * 
^articul^r perspective for each/ recalled each' story from that^ 
p.erspecci>{6> &nd either immediately or art&r one Week> .recalled 
the stories again. from a nev perspective. If^ is concluded tbiit 
vb^t is recalled from a t^xt is a function of ^el^ection processes 
operating^^at both the time, of, encoding and the time of "reti^ieval. 
Specifically;, tha encoding framework -induces selective 
elabpratioti. o£ textual ^^information which results in .di£>f ereiftial 
. accessibilxj^ ot tuid^ Inf ormataon. in mempr^^. Although* the 
retrieval fr^amework can -also 'Operate^ selectively in making ^ 
cexiiuAi.ioi£ormation more accessible tor output«--it is ultimately 
cons^S^d-bj th^ accessibilil^. of .inf otination as determined by 
th^ :€naB|B» framework. ^ . o *^ 
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CHAPTER 4 



The Roie or Encoding and Retrieval Processes 
in the Recall of Text 



Much current research on memory for text has been based on 
the assumption that encoding processes ate the primary 
determinant of what ds remembered from' a text (e^g., Kintsch, 
1974; Anderson & Biddle< 1975; Craik & Tulving, 19755 Schallert, 
1976; Kormindky, 19//; #nd Thorndyke, 1977)- Although 'some 
research on text has investigated possible effects of a retrieval 
context on memory ^ the result a of tnat research have supported 
the belief in th6 importance of encoding processes (Bransford & 
Johnson, .1972; Dooimg & Mullet, 1973; TJiomdyke," 19/7} • Thus, 
current research on text memory has accepted this view and has 
concerned itself with examining* tne t actors which control the 
type? of processing occtirring during encoding. However, this 
prevailing beliet in the dominance of encoding factors has-been 
challenged recently by an 'experiment by Anderson & Pichert 
(1978). ' . ^ 

In AndersoiuiJPi chert's (197S) experiment, subjects read a 
373-word story, ta)cing one of two possible points of yiev>, or 
perspectives, # as they did so. The story. contained- two sets of 
target information such that one set was relevant to each 
perspective. When the subjec*ts recalled the story ,| they recalled 

p^more information that was relevant to the perspective they had 
taken while reading* the story than to the alternate perspective. 
However, when the subjects were given the alternate perspective 
as a retrieval cue ,for a secona recall, tjrial, they recalled more 

•information relevant to the new cue than to the original 
.perspective. Previo\isly unrecallable information was recalled in 
response to -a new perspective, indicating .that information 
Unrelated, to the otiginal perspective'^was stoi;^d in memory as 
w.ell as infprmajCton that was relevant to that perspective, 

: Anderson & Picbeut (197^')3jiterB(reted their results in light 
of- a retrieval schtoa set up by the new fetHeval cue, which 
allowed access ^:<s^previou^ly unrecallable, but encoded,' 
informati^p. While they state, that it is likely that both 
encoding and retrieval effects tplay a role in ipemory, they ^d 
that in their study, ' "readers igust haVe^develdp^ a richer / 
tepreseut«tion for the story materv^al tlia% could be accounted for 
solely in terms of the dominant schema- brought into play by the 
perspective instructions. Otherwise there would hav^s been no ^ 
information in the recelsses of t^e mind yhiah could be tecav^red 
when the perspective shifted. (p. 10> ' ' > 
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Even more recently, Britton, Meyer, Hodge, & Glynn (198.0) 
also found that retrieval, processes are responsible for" selective 
recal^l. rather than encoding prbcesses. "Britton et al. (1980) 
compared •^free recall to cued recall of paragraphs Chat were high 
or low in the tex^ hierarchy (see Meyer, 1975, f or' a^description 
of hov the test hierarchy is tormed). A paragraph l^oy in ttie 
text hj^rarchy cont;ains information which is important .to the<" 
text as a wuoie, and which is likely to be recalled. A paragraph 
that is high in the text hiera/chy contains less important 
information, which is less likely to be recall^d.^ 

Britton et al. (1980) found that in the free recall 
condition, more information was recalled from the paragraph that 
was high in the text structure than from the paragraph that was^ 
low in the text structure. In the cued recall conditions, 
however, men^bry for the Low paragraph was as good as, that for the 
high paragraph, suggesting that information trom the Ibw 
paragraph was in memory but was not accessible without the ' 
appropriate retrieval cue. Thus, the results of th^6, story by 
Britton et dl. seem to support the conclusions presented by 
Anderson & Pichert (197^ concerning the role of retrieval 
profcesses' in text memory. 

Since Auaerson & Fichert^s (1978) re^sults and those of 
Britton et al. (1980) are contr^ary to earlier research on both • 
word lists and texts (Thomson & Tulving, 19'70; tulving & Thomson, 
1973; Thomdyke, 1977), and to the prevailing view that- encoding 
processes ^re the'source of selective reca>ll, it is important to 
scrutinize their procedures and results very carefully. In doing 
so. we fipd a number or methodological factors which may be 
responsible forytheir findings. 

^The Arinciole factor^ which may be responsible for giving the 
impression that so much information is available in memory 
regardless -of trie encoamg perspective is 'the teiigth of' tne delay 
interval. In Anderson & Pichert's study, the first recall trial 
Occurred twelve minutes after ttie story had been read, and^ the 
second recall trial was within the half hour, gritton et al. 
also .used immoxHrate recall. It may be that the encoding 
perspective .did nave a significant influence on the type of 
processing thap/inf oz;jnartion in the text ipdervent, but that with 
such a short aeTay. items with even a au^i^jnal amount of * * 
processing werje fvailalfle and accessible memory. Keena^n 
(1975) has "^riidwn^ fhat memoj^r f or eveil th'e s\«cface f^rm pf a "text 
cap be retained for uji 4.0 *fcwenty^minufies af tein'readihg. The • 
accessibilitjr of th^ete ress-procesjred-^t^ems oould then -have been 
determined by the retrieval p^ripective /'^^-Hmyever , if a longer 
delay had been u«ed//tffe avanability of all information would be 
reduced, thus renaering differences in availability more 
ajJparent, and'n differenc^^n recall as a function of the- 
encoding perspective might have been demonstrated. 

.The second methodological factot that may have ' contributed * 
tt> tiii r-esults obtained b^ Anderson & ificnert (1978) and by 
Britton et al. (1$80) is the use of intentional* memory 
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instructions* Givea explicit instructions that a memory test 
will follow the story, a subject is iiKeiy to try to remember as 
much .of the story ^s possible, regardless of the encoding ^ 
framework. If an incidental takk were used, this problem would 
be avoided. 

The third point w'tficrv may have contributed to the results is 
the length of the* story used. The texts u'sed by these 
researchers were so sno^t ^that it is likely that much< or aii^ of 
them could be encodecl fairly easily, especially when the 
instructions specif ically. requested this. If a longer test yere 
used, the reader may be forced to encode only. a part of the 
information, and an eiiecc oi an encoding perspective could be 
more clearly determined. Thus, in these two studies, the 
techniques u»ea to measure the effect ot the retri^^al process « 
leave doutts as to the geAerality of th^ conqlu^iOTis. • 

The arguments presented above might leao uq to^eject the 
results of the studies by Andersgn & Pichert (1978) and by 
Britton et al. (19801. However, a study by Hirst*(1980), which 
does not suffer from the ^methodological flaws present in the two 
studies discussed above, provides evidence supporting the notion 
that encoding processes ma^ not be the source of selective 
recall. - • , / " 

Hirst's (1980) experiment i? >a study of memory for 
mathematical proofs. Hirst reasoned that the iibilicy to w^frTi: out 
a proof is facilitated when a problem can 'be identified 'as 
belonging to a^ class of problems for which the general form of 
the pioot is known. , Once the general rule is knovnii a new 
problem of the same form can be easily solved. Hirst sought to 
teach his subjects rules for varipus types of problems by 
presenting instructions about ^the' rule either before a 4' 
to-be-studied proof, atter tne proof, or not*a1: all. He viewed 
the instructions as a forta of 'context analogous to Bransf ord' & 
*Johnson*'s (1972) picture coiitext,^ because Wowiedge of the * 
general rule provides a framewoirk with which to comprehend, the 
proof; given after tne pi^oor, the rule's effect "would have to be/ 
on* retrieval. ^ * * , • ' 

Measuring recall 01 cii^ tirst step of. the stud^ proofs, 
' Hirst found no difference between the instructions-bef ore and the 
instructions-'^f ter conditions; though suDjectfs performed better' 
with inst3:uetions than they did on problems where they received 
no instructions. Similarly, ' subjects could generalize the rule 
,tp new^problems equally well whethei^ the instructions h*a4 come. | 
before or after the study proof, and they performed' better th/n ^ 
they did on new problems for'which* no^ rule* had been learned. * 

Hirst interprets tnese results as evidence construction 
^occurring at the time of retrieval*; since a yule given after the" 
study proof facilitated^ recall ot tne first step of that proof as 
well 38 did instructions given before the study proof, however, 
it *8tiouId be«Yt%t:ed that when the rules were presented after the 
proofs, 'the^delay was 'the length of a five-minute ii^esfi^break, * 
while ;the tejt was -the following day. Furth^hntre, the subjects^ 
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hid been given 13 minutes to study and memorize the 'study proofs, 
Unlike Bransford & Johnson^s (1972) subjects who heard a passage 
once. After this much stud^* it is possible that the^ proofs 
would be encoded strongly enough for the subjects to be aole to 
apply the rules presented after the proofs 'as well as the rules 
presencea oetore the proofs. Because ot tne very short delay 
used, and %the amount of learning before the rules were giveii, it 
is not clear that Eirst^s results'unequivocally demonstrate a 
retrieval phenomen of the kixid that Anderson aild Pichert (1978) 
postulate. Nevertheless* Hirst^s results are suggestive that 
retrieval processes may have more of a role in memory than is 
currently believed by most researchers. ^ 

The experiment described her^e is designed to determine the 
validity, of the claims that selective recall is a function of 
processes operating at the time of retrieval rather\than during 
encoding. The* experimental procedure is somewhat similar vto that 
of Anderson & Pichert (1978). The materials involved stories 
that were written such trbat they can be read from one of two ' 
perspective^. Subjects read the stories from one perspective, 
and were tnen asKed to recall the stories.. Following the first 
recall trial, ^^they were given the alternate perspective for each 
story (this manipulation is rererred to as a perspective .shift) 
aad were asked to recall each story again. Of major interest are 
the daca irom this second recall trial. • In particular, we are 
interested in determining whether our subjects, like Anderson & 
Pichert^s, can recall mo^re mforiQation relevant to the second 
perspective, following the perspective shift, than they could 
recall on tne first recall trial. 

However, this procedure differs from that pf Anderson & 
Pichert's in several. ways. First, the delay interval between, 
reading the stories and th^ perspective shift for the second '\ 
recall trial (Iras m'a&ipulated. Half of the suojects were given 

1 the alternative perspective and wer^^asked to* recallf the stories 
again approximately twenty miijljites lifter their' first recall 
trial, while the o^fiei^^^lMutt waited a weejt between the first and 
se<:ond recall trials. By' introducing a weeic delay between ' 

^ reading and recall, we are greatly reducing the overatl leyel of 
accessibility ^of information and are%thasi permitting any 4 
differences in accessibilit^y. which may be due to *the encoding 
perspective, to be deinonstrfte<f.* * ^ * . " 

A second way in which this st^udy differs fr^om that of , 
Andersoijr & Pichert is t^iat instead or* instructing subjects to 
r^ad the s^tories in ^preparation for a memory test^ our subjects 
were instructed to read the stX^ri^es in order to m^Ke a jurdgment 

^concernihg a question that rej^ates to* each story. Fo;r example,, 
one ot the stories is a murder mystery story, and t^e subjects ' 

,wete' told %o read the stoiry in order t<f^ aetenn£ne the 'evidence 
againit V*plirticUlar cnAractet,^ as. if they were* lawyers -desiring 
to convict that aui^ecttf because of .the demand "character isti-cs 
of a memory expeMment.r/a subject coid to read *S story in * 
preparation for a jnemory test ip* likely tp^try t© 'remember as 
^ ^ ^ -85- • ^ ' 
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much as possible, regardless of any encoding perspective. By 
asking the subject to reaa tne story in order to answer a 
question concerning the encoding perspective, we are maximizing 
the probability tnat an effect of the encoaing perspectiv^e on 
memory will be demonstrated in the data. 

Third, this study uses more stories, more complex stories, 
and longer stovies than did Anderson & Pichert, who used a short, 
fairly simple story, most of which could be encoded after one 
reading. The effect of an .encoding perspective would not be 
evident if the entire story nad been encoded.' Because the 
stories used here are quite a bit longer (908, 1286, and 21 
words) and are more cumplex, it would be impossible to remember 
all of the ijiformation from all three stories after one reading. 
Therefore, a possible effect ot tne encoding schema is more 
likely to be shown here than, in an experiment with a short, 
simple story.* 

Finally, in tnis study both the title of the story and the 
goal fox which the subject is reading are mianipulated during 
encoding. Each story was written such that both perspectives are 
directly related to the content of the story* Either perspective 
is a plausible title, since each perspective is directly related 
to the plot. Similarly, each perspective provides a reasonable 
question to be presented to tne subject as, a goal for reading the 
story. Therefore, it is possible to independently manipulate the 
title and goal given to the subject, and still maintain a 
reasonable "real-life" task. 

When the title and goal are mainipulated independently, they 
can either refer to the same perspective or they can each refer 
to a Cxiterent perspective. In this experiment, both of these 
conditions are examined. Let us first take the case where the 
title and goal refer to tne ftame encoding perspective. This 
condition is referred to as the Consistent condition, since the 
title ana goal are consistent with each other.' When subjects in 
this group initially read the story, the title of the story and 
th»e question for wnich they. are a'sked to read the story refer to., 
the same subset of iniormatiou ,in the story. For example, they 
may read tnat tne title of th^^ story is "'A Nephew Kills his Uncle 
to Gain Inheritance," and they may be asked to see what evidence 
could b^ used to convict Walters, the nephew, of the crime. 
Latex, however, before the subjiects ar6 asked to recall the story 
a second time, they are given the alternative^ perspective in the^ 
form of a new "goal, which they are asked to think about prior to 
recalling^ the story ^gain. ^In tne example above, the new gpal. 
would be to think about how to convict Boardman, ,the secretary 
(the other suspect). So, before *<the second recall* trial] 
subjects read the ^original title plus the new goat, which refer 
to ditterent sets ^of inf ormation. , * 

^ The case when the eacoding title and goal differ is 'referred 
to as* tne Inconsistent ♦condition. ^ Before rAdigg tne story, 

'subjects in this condition read 'a title add goal that each refer 
to'a different pei^s-pectivit. . For .example, the title might be "A 

. »• - r ' ' -86- ' ' ^ 
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Nephew Kills his Uncle to Gain Inheritance", and the subject 
might .be aoiceci to .determine how a lawyer could cdnvict Boardman, 
the secretary, of the^ crime. Then, before the second recall 
trial, the new goal relating to convicting Walters, the nephew, 
would be presented, along with the original title* So, in the 
Incopsistent condition, the title and goal differ at encoding, 
but refer to the same perspective §t the second recall trial. 

A third condition studied in tnis experiment is the case 
where neither perspective is [referred hp^ and the title and goal 
are neutral. This conaition is calledH:he Control condition. 
The control title for the story referred to above is "The Murder 
of Ellington Breese," and the goal is co determine which suspect 
is the criminal. Control subjects do not participate in the 
^^perdpective shift manipulation. 

The reason that it is important to separa(te tht effect of 
the title from the effect of the reader's' goal is as follows. It 
has frequently beeii demonstrated that the title of a story, or 
its text structure, can influence what is recalled, presumably by 
manipialating the importance- of certain elements of the story to 
the' text as a whole (Kozminsky, 1977; Meyer, 1975). However, 
Meyer and Freedle (1979) accidentally found that a reader's 
interests can override the structurally determined importance of 
elements in^ p^xt. when their subjects, public school teachers, 
read a text which referred co tne dismissal of public school 
coaches. The information recalled by these teachers did not fit 
the predicted pattern, because their particular interests, rather 
than ^he text ^structure, determined what information was 
important. 'Therefore, since the interests or goals of the reader 
can affetzt what is recalled independently of the topic of the 
text as indicated by the title or text structure, we seek to 
determine which. aspect of the reader's perspective is more 
important in affecting what is recalled. 

* The "major question we are intetested in is whether recall is 
determined by selective processing which occurs .during encoding 
of by seleftive retrieval- mechanisms. To answer thij question we 
will look* at memory for information relevant to tne two 
perspectives during the first and second recall trials, and will 
compare the performance of subjects m tne immediate condition to 
that of subjects in the d^lay <;ondition. If retrieval processes 
determine recall, tKen when subjects are given a new- perspective 
for the second recall tibial, we would expect them to recall more 
information relevant to cnat perspective than 'they did on the 
fir^t recall trial. Furthermore, we would expect the same result 
for subjects in both the immediate aict^elay conditions. 

If, however, only encoding processes determine recall, thdn 
information related to tne encoding perspective should be 
recalled better than other information during both recall trials 
and at bocn delays. If* this )!)ccur8,« then it wptild suggest that 
the results of those researchers who have found evidence ior 
retrieval processes may be. due to tne particular tpatefials and 
methodology.' * ^ , 
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A third i>088ibility is that both' encoding and retrieval 
processes have a role in determining what is recalled. Since in 
the immediate condition, the second recall trial occurs so soon 
after encoding, it is possible that some information related to 
the new perspective would' be accessible in memory and would be 
recalled if the appropriate retrieval cue is presented, even it 
this information were less strongly encode^d than information 
related to tne encoding perspective. If tlais were tne case, 
subjects in the immediate condiJ^ion would replicate the results 
^of Andersi-n & Pichert (1978). However, if the imformation 
related to the new perspective is only weakly etfcoded, it may not 
be accessible arcer a week, in^which case tho^e subjects in the 
del^y condition would demonstrate only an ef f e^ct of the encoding 
perspective. Thus, a differ^ence between the immediate and delay 
conditions would suggest that both encoding and retrieval 
processes are involved in determining recall. 

If the data establish that encoding factors help to 
determine recall, then we may ask whether the selection ot the 
information to rbe stored is controlled by the title of the story 
or by tne reader^s goal. For^this question we must compare the 
performance of the Consiste^* and Inconsistent groups, relative 
to the Control groups, who receive neutral titles and goals. If 
the title is more important in determining the perspective, then 
there will be little, difference between the Consistent and 
Incosistent groups, since the title cue does not change between 
the two recall trials tor either group. Recall for both'groups* 
would be primarily determined by the original title received 
before the story was read\ If the goal is more iipportant, again, 
ther^ will be little difj^efence between the Consistent and 
Inconsistent grQups, since for both conditions the goak doed 
change between the first and second rercall trials, and recall 
wil^l^-be^rimarily determined by the goal. 

However', if. both the title and the goal contribute to the 
perspective taken b^ the reader, then the selective etfect of the 
encoding schema on the first recall trial will be attenuated for 
the Inoonsisti^nt group, since both perspectives are cued when tne 
title and goal -differ^ and information about bbth topics would be 
encoded. Similarly, the' passible snort-term effect of the^ 
rettieval erchema on the second recall trial for s6bject& in the 
immediate condition will be attenuated ^f or the Consistent group/, 
^en both perspective^/Sre- cued by the* presentation of th6 
origianl title ai^ the , new goal. Since previous Research 
(Anderson Biddle* 1975; KOzminsky,,- 1977; G?:eene/ 1977) has 
demonstrated that wnen tested incflvidually, the title and'the, 
reader's purpose can. b^oth. affect recall, it Is expected thatf in • 
this experiment, bath the t^itl-e and the 'goai*wiii atfecjt recall. 

- Method * . ' • 
Subjects* V , - * 

Ninety people trum cue University- of ^ Denver and the 
.^University of Portland areas served subject^^ They ranged in. 
rfg^e from. 15* to approximately^ 55.- Twenty-one ad'ditional subject^ 
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were run but their data were discarded; ten of these subjects 
chose not to complete cue experiment, ^nd eleven answered the 
question posed in tiie goal rather than recalling the sto.ries' 
(after cnese early subj^ects were detected, more emphatic 
^instructions were introduced). Subjects were paid and some 
received course credit as well. 
Design 

Subjects were ranaomly assigned to, one of six groups 
representing the combination of Group (Consistent, Inconsistent, 

.and Control) and Delay (twenty minutes ana one week). The data 
were collapsed across the three stories. For the two' 
experimental groups (Consistent and Inconsistent), there were two 
main factqrs under investigation: Orientation and Information 
Set. Orieintation refers to the combination ot the title and the 
goal presented refers with each story. For the Consistent group, 
this was either Txtxe 1 and Goal 1 or Title 2 and Goal 2, while 
the Inconaistent group read either Title 1 and Goal 2. or Title 2 
and Goal k. For each story, there were two inrormation Sets, 
each referring to specific statements from the story. Also f 
included in the analysis w^ tne tactor of Order, with three 
levels, representing a counterbalance^^ order of story * Ji 

presentation. Order, Orientation, Delay, and Inf ormation/^S^t^ 
were crossed; subjects were tested in Order, Orient a t^^n/^nd 
Delay. Thus, Information Set was a wicnin-subj ect ^Tactor , while 
Order, Orientation, ai\d Delay were between-subjectyf actors. 

For the Control group, the design was the same^as for tne 
expefimental groups, with ^he exception of the Orientation 
factor. The Control siibject^ all recefived the same, ponbiasing 
titles aiid goals, so there was no Orientation factor. (See Table 

' 1 for an outline ot tiie aesign for the Consistent and 
Inconsistent groups.) * V 

> Insert Table 1 About Here 

" ^ ; 

Thirty-six subjects served in each of the two- experimental . * 
groups: eighteen per delay, nine per (mentation* and three per 
prder. Eighteen subjects served in the O>«^ol group: nine per 
delay and three per order. * 
Materials ' * " 

The materials consisted of" t\iree stories, written or adapted 
from other sources in such a way that each could be about one of 
two possible topics.- The HouseiJralk story; written by one of tne 
ajithors* is 1286 words long, and concerns a y^utig couple wh'o wett ♦ 
on a housewalk, or'touj: of three houses. .Within th*e story the 
identities of the two*^young people 'are unspecified, allowing the 
title to manipulate wno cney were and their purpose in attending ' 
^he tour. One experimeAtal title identified the 'couple as ' 
Anterior designers, studying the decor olr tde houses <*^Interior 
Design Student^ Study ^Classic Homes"), while the other 
experimental title n'amcta tnem j^urglars looking at possible houses 
to rob ("Enterprising Burglars Check Out Future Jobs"). The 
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control title was neutral toward the two possible topics ("Young 
Reporters Investigate 'How the Other halt Lives'"). 

'The Murder story, adapted from "The Murder of Ellington 
Breese," from the B affle Books (Wren 6 McKay, 1929). is 908 words 
long« and contains j.nfdrmation implicating two men in the murder 
of a wealthy businessman, though there' is insufficient evidence 
to convict either man. Each of^ this story's experimental titles 
points one of the two suspects as the killer: "A Nephew Kills 
his UncTe to Gain Inheritance", and "A Secretary Kills his 
Employer to Gain Power". The Control title ;was "The Murder of 
Ellington Breese": 

The Boardinghouse story, adapted from James Joyce's "The 
Boarding House", portrays a series of events primarily involving 
two cliaraccers, Mrs. Mooney (the proprietor ot tne boardinghouse) 
and Mr. Doran (a boarder). This story was the longest of the 
three, at 2171 words. Each ot tne two experimental titles 
highlights the actions'^of one of the two characters: the titles 
were *"Mrs. Mooney Marrie? Off her Daughter", and "Mr.Doran's 
conscience Forces him to Marry". The Control title was "The 
Bo^r4inghouse". 

Subjects were amo ^iven a goal for which to read each 
story, which could complement cx differ from the story's title, 
for tae experimental groups « or which wa^ neutral, for the 
'^lontrol group. EOr the Housewalk storyl the Control group was 
asked to just Vead the' story in -anticipation of being asked to 
mdke an unspecifd^d j^udgment. The Consistent and Inconsistent 
groups recei^ved either Goal 1« vhich was' to decide which hou&e 
was '^decorated most attractively and which would be the nicest to 
live in. or Goal 2, whiph was to decide which house would be the 
easiest to rob« with easiest access and the best loot. 

For the Murder story,- the Control group's goal was to decide 
whiQh suspect Vas the culprit. Goal 1 far the experimental 
groups wa» cu decide how S lawyer would convict Walters, the 
nephew, of murdering his uncle. Goal 2 was to decide how a 
lawyer would convict Boardmian, the secretary, of killing his 
employer. 

The Control group's goal for the Boardinghouse story \/as to 
think 'about the. motives and behavior of the people in the story 
for a question which woui^ be asked after the story was .read. 
Goal 1 for the experimental groups was to think about the motives 
for* tue Denavior of Mrs. Mooney, ,while Gbal 2 was to think abo^t 
the motives for the behavipr^f Mr. Doran. ' 

E^ch story contains information relevant to tne point of 
view determined by each of, /the titles and gDals. In the ; 
Sousewaik story, the deoorf of the houses (interesting to interior 
designers) and va»luable, portable objects (interesting to 
burglars) are described. In the Murder story, evidence and , 
motives relevant to both the nephew and the secretary are 
included. And^in the BoarMnghouse story*, the benavior and 
motives of both of ^e primary characters are portrayed. The 
contents of the two information sets tor each story' were 
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( determined by means of a rating study. 

In tne racing study, a panel of eight judges read and 
evaluated the stories in terms of the two perspectives for. each 
story. First* &he Murder story ana toe Boardix^ghouse story were 
edited somewhat from the original versions, to reduce their 
length and, in tne case ot the'' Murder story, to delete a clue^^ 
which could be used to' identify tbe tru6 killer. Next, the" 
sentences m each story were broken do^ into tneir constituent 
clauses, which were marked by placing a slash between each pajir 
of clauses. Then* the eigne judges read each story'with the 
purpose of rating the relevancy of each clause to each 
perspective. ' ' 

To race cue stories, each judge read each story a minimum of 
, three times. The first time through, the judge read the stoty to 
familiarize him or herself with it. Therjudge read the story a 
second time in order to rate each clause in terms of its 
importance to one poinc or view, and. a third reading allowed the 
judge to rate each clause in tferms of the alternate perspective. 
Thus, each clause was rated twice, pnce m terms of each 
perspective. 

Each clause was rated on a scale of 1 to 5, with a score of . 
1 indicating that the clause easily be eliminated, and a score of 
5 indicating that the i clause was very important to the point ot 
view. The scores for each r£tting were summed over tj^e eight 
scorers. If a clause scdred at least 30 points on bne 
perspective and no more than 19^ on the other, then it was chosen 
to De pare or the target information set tor tne perspective on. 
which it received the high scopes. Therefore, the- target clauses 
were rated as relevant to only one of the two perspectives. 
By this rating system, none of the storifes.had the same 
• number "^of cl^J&es per information set, so proportions were used 
in the anaiyi^is of the results. - . ^ 

The Murder story had 10 clauses related to one suspect (Walters) 
and 11 clauses related to the other suspect (BOardman). The - 
Housewalk story had 17 clauses related to ttie Incerror Designers 
and 11 related to the Burglars. The Boardinghouse story had 22 
items relevant tp Mrs. "Wooneyy th.e prbprietor of the 
boardinghouse, and 47 related to Mr. Doran, the boarder. 

Finally, a questionnaire concerning^ the subjects^ own 
perceptions pf their beliavior during the 'experiment wa6 completed 
by each Subject. The purpode^ of this questionnaire was to 
determine whether ^he subjects hai followed t^he instructions to 
maintain a perspective wtiile readi^ig and recalling, and to 
determine whether they felt they had. indeed, written ev'erything 
th^y could recall. \ - ' ' " 

Procedure ' * ^ . 

Subjects wefe tested in gir^oups of one !to ten. Each subject 
tJorked independently, following written i-nstructions which 
inf ormed-^the subjects tnat they were to read the stories in order 
Co answer particular questions* The si>bjects were -then allowed 
to read tne stories at the^ir own pace. After the subjects 
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finished reading the stories, they were toldothat there would be^^ 
a. short tasK berorethe story^relat^d questions were to be , 
answered. A "Metaory Precision^Task" was di^stributed and the 
su|?jects weife asked to sj>end aJpi;oximately ten roinuteS writing 
fr^m memory two pieces of "literature'*' such as the National ^ 
Ajithem, the Pl^edge or Allegiance, a prayer,^ or a poem; this ; 
ifiLler task is similar W th^t used by Anderson & •'Pichert (19^8). 
The purpose of .this task'Vas' to introduce a short delay an order 
to minimize verbatim recajll of the stories. 

After completion of the memory ^Precisioj^ Task, each subject 



was given^the f irdt recall task. 



/The written instructions 



emphasized the necessity ot writing down everything everything , % 
the sbbject could remember, -and the experimenter reiterate'd this 
point orally. As recall cues, the subjects were provided with ^ 
both the titli'of the stories and the .goals iBor which they had / j^ 
read the ^tories in tne same order a^ the stories had beei^ read. 
The subjects wrot-e the stories" from memory „at their- own pace. ' 

After recalling the three stories, the subjects in the Delay \ 
condition left, while. those in Jthe Immediate condition were given 
a short br^ak if they desired. [The ^ext task was a filler task, 
desi^tied to introduce sn delay o^ approximately 20 minutes. This 
task involved ordering scr^bled statements or pictures into a 
story, determining ^he importance of each item to the story, and 
writing a summary of tne story. ' Tlje story tised i^n this task was . . 
not one of th^^hree .the rsubjects had read earlier. 

<: Following th'e filler task J the subjects' were given trie ^ ^ " 
^tfeCo^ 'recall te5t; this time. As recall cue^, the^ were providetj^ 
with tne title they bad read* at' encoding and the g^oal they had 
not read earlier, -for the Consistent group subjects, this meant - ^ 
that the title and"" the goal now ccnacerned different information 
se^s,* whije for the Inconsistent group subjects, the title and ^ ^ 
goa^l now refetred to the same information set. The^Control 
groups, having read a 'neutral gfoal at^ encoding, received only theo .«^^ 
stories' titles asN retrieval cue's on bottf recall trial;?. Again, ^ 
the instructions- emphasized that the subjects were to write down j.) 
as much as they could remember, and explained that the new goal ^ ^ 
was presented only to- remind them of the story, not as a question 
to be answered. Then tne subjects wfere free to recall tne 
stories y^t their own pace^ . * • - . . 

Fiffally, the-subjects filled out the debrieting' 
questioim^^e. 'pie entire expjsriment ^ook between, two and three , 
.hours roKthe Immediate group subjects. . , 

Whefr the Delay group subjects returned after a^veek,^ they 
were*. gifven cne^ second recall test and the debrieting ^ ^ , ' ^ 

.questionnaire. Thus, the pr6cedur.>e for the two^groups wap 
identical eoccept for the amount gf delay between the first and ^ 
second rec'all trial's, and the omission of the ^tory-ordering 
^filler task for the Delay condition subjects. 
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- ^ . ' ^ ^ Results 

S coring ^ ,^ „ , , > ' 

^TEe two prococtiis {Produced by' each subject were examined for 
"presence of the target clauses forv each information set that had 
bien' identified in ttie-ra'cj.ng procedlire. .Stat^ents in tfie " 
>prot6cols that ^id no^^coyr^pond ^o Ihe two information se^s 
werS noc scorea. thuB', in chalking about a^iount or repaii, we 
will always be ref^rri-pg otly t;0 the amount of target information 
recalled. > Protocols were scored for ttie gist of a target clause 
rather than for. verbatim recilj.^ Recall o'f part of a target 
clause^was counted as a cojrrectv recall of the target'. The » 
protocols were^ coded. t<f £r|^ent the' Scorer from. knowing th,e 
prfidictea results foiir ea<%Vtibject . After approximately 
one-tliir'd of the, protocpJLs^ Jiad been scoreci, the scorer checked' 
those already scored to ensure cuosistency of scouring. Af tqr ail 
of the protpcols were s cor eii, au independent judge, also ignorant 
of tne predictions, read arid checked twelve protocols for . 
accuracy and consistency of' scoring. There Was' a question about 
the scoring of only <one clause, which was resolved, l?y discussion. 

In order to analyze -the daf^i . the 'number of target clauses 
recalled for each information, set for each story was converted 
int© a p.roportioB by dividing the'number recalled by the total 
number of tkrget clauses in tuat information set, in o'r4er to 
eqtrate for unequal targ^et set size. Analyses vere performed on 
proportions, but the data are 'presented here* in percentage^ for 
ease of exposition. 

>F ir3t> Recall Trial , - " , 

TabLe 2 presents the data from tne rirsc recall, trial.^ Of 
yrt^oT ?.nterest in examiiling the data ii^ the question of whether^ ^ * 
the titles land goals nad any, influence on the amount recalled 
from each of the'' two^ information sets. In order to answef this 
question, however, we f irst^need to examine t'ne data* from the 
Control; gfoup to see i/ the twp inf orma'tion setis are equally 
memorable i.p: the.^absence ot any' biasing titles or goals. Aa it 
turned out, the tyo sets were not equally memorable, X(l,12) « 
9.71, MSe • .002, ^ < .61. ^ Information Set 1, which included 
items relatedf to tae interior Designers. Mrs.. Mooney,' and 
Walters^ was>mOre memorable (134»82), thaiv Inf ormation Set^2*, which 
included items -related ^t;o the, Burglars, Mr. Doran, and ioardman 
(30.2iS). ^ ^ ^ 

Despite thef presence af this inxciai , bias in memorability^ 
nonetheless/ for the experimental groups,^ the orientation created 
f^y the title ana goal proved to be the controiliug factor in 
dftterm^iaing the amount recalled from each of the two information 
sets, fhis is most evident in, tne data rpr the Cojasistent 
groups, where there was a hijghly significant interaction between 
Orientation and'' Information Set (F(l,24) «• 22.48, MSe « 10029, 
< .001); Tit%Set J - Goal, Set 1 8ubject;s te^alled 40. 2X of' 
t^fopnatibn Set ^1 and 'only 36.62. of* Inrormation Set 2/ While 
Title set 2^- Goal S^t 2 subjects recalled 41.62 of Information 
Set 1 avid only' 33% of Inwnnatibn Set I. 
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The in^^ence of titles and goj^ls on the selectivity of 
■recalL xs also apparent in tl^e ddta tor tne Inconsistent groups> 
although, the effect here is somewhat less straightforward. 
Recall that in tne Inconsistent groups .^the title highlights one 
set of information while the goa^l highlights the other set. The- 
effect of this manipulation was to make Doth sets*^ information, 
equally memorable as evidenced by the lack of a main effect of 
Information Sec and the lack of an interaction 'between 
Orientation .and InformationSet. The fact that Information Set 2 
was less memorable than Information Sec 1 for the Control group 
•but was equally memorable for the Inconsistent groups shows that 
the titles and goals bad an effect on recall in ttiat tney 
overpowered the initial bias .toward Information Set 1. 

Insert Table 2 About Here 



In terms of the overall /amount recalled for each of the 
three groups, there was a tendency for subjects m the 
experimental groups to recall more of the target information than 
subjects in the* Control group. Overall amount recalled was^37,9Z 
for the Consistent groups, 36. 7Z for the Inconsistent groups, and 
Only 32^6Z fOr the Control group. Althougti tnis result suggests 
•that reading for a specific goal increases overall recall . 
compared to the general goals^ given to the Control group, this 
difference in recall did no t^ prove to be statistically^ 
significant, |(2,8/; ^ 1.48/mS «.01. 

S econd Recall Trial • 

f The data tor the second recall tfi^l, that is, the recall - 
trial following a perspective sl^ift, are presented in Table 3. 
The questions of major interest m examining these data are 
whether the perspective shift results in a greater amount of 
recall from tne mtormatibn set referred to by the retrieval ✓ 
perispective t^an the information set referred to by* the encoding 
perspective^ as was found by Anderson and Pich^rt (1978), and if 
so, whether* the effect obtains in the delay condition as well as 
*in tne immediate condition*. 



Insert Table 3"^About Here 



Let us first examine tne data from the Immediate condition; 
looking fir^t at the Consistent groups,, we find that when 
, subject's wrio encoded the stories with Title Set 1 - Goal'Set 1 
were given Goal Set 2 as •.-the retrieval perspective, they recalled 
more from Information Set 2 (36.9%) than from I^ormation Set 1 
(31\5Z). While this difference is not statistically significant, 
recall tn*at on the first recall trial, when ttiisse subjects were 
given Goal set 1 as the retrieval ^perspective, they recalled more 
from Information Set 1 than from Information Set 2 (38Z). 

Furthermore, a comparison of' the toount recalled from each 
'jnfoifmation Set in the two recall trials reveals a significant 
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interaction betweexf Recall Trial and Information Set (F(l,6) « 
TA.^ MSe «^002^ p' < ^.051^^^ T^xx^^^Jids jgMjup (ieinQn.8trii.te.8 Jt:h\ 
saxfg sliift in recall? pattern as a. £unctioi\ o£ the retrieval 
perspective (here determined- by the goal Set) as that reported by 
Anderson and" P.ichert (1978)* However, ic is important to npte 
that the percent o£ item^ in the information aet cued by *the new 
reti^ieval perspective recalled in the second recall trial does 
not increase overall relative to recall of that information B,et 
in thTTirs^'recal^l trial J rather , the results suggest an 
omission of unrelated information* This contradicts Anderson and 
Picher^^'s (197&y proposal that new, previously" UnavailaHle 
information is accessed by tl^e retrieval cue* ^ 

A similar pattern is found in the results ot subjects who 
encoded the stories with Title Set 2 - Goal Set 2« and were jfiven 
Goal Set I'as a retrieval cue for tne second recall trial* On 
that trial, they recalled mor^ information from Information Set 1 
.(35*IZ) than trom Inrormation Set 2 (34.. 7Z). AlthougKthis . 
difference is not significant, it represents a substantial shift 
from the V&ttfi^Q recall obtained trom these subjects on the 
first recall trial when Goals Set 2 was .the r^etrieval |. 
perspective; on that trial, they recalled more from InfoTt&ation 
Set 2 41*4Z) than from Information Set 1 (33 .62). Vhen the 
results rrom thi tirst and second recall •trials are compared for 
this, group, we find a significant interaction between Recall* 
Trial and Information Set (F(lr6) » 22*04, ISe « ,0007, £ < *01)* 
This group also demonstrates^^ shift in recall as a function -of 
retrieval perspective* /While recall or intorQation Set 1 does' 
increase from recall trial 1 to recall trial 2, the increase in 
items recalled is smaller (33*6Z to 35*1Z) than is' t&e decrease" 
in recall of * ibems from Ixiformation Set 2 (41.4Z td 34.7Z), 
suggesting on ce agai n that Ehe^ perspective sttif t may be due to 
omission of irrelevant" infprmafion^a^^^^ an~increase in 

accessibility of relevant xntormatioh. 

Examining the data from the Inconsistent groups in the * 
Immediate condition, we find that wnen subjects who enco4ed the 
dtories ,with Title Set 1 - Goal Set 2 are given Goal Set 1 as the 
retrieval cue, th^ey recall more from Information Set 1 (31. IZ) 
.than from Information Set 2 (25*92); however, this difference was 
not significant**^ Neither was tnere a significant interaction 
between Information Set and lecall trial, ^although the pattern of 
results mdicatea* the same kind of perspective shift shown by the 
Consistent groups* Recall of Information Set 1 dectea^e^^from 
34*1Z to 31*1Z from recall trial 1 to recall trial 2^' while 
recall of Information Set 2 decreased much riore sharpLy, from 
36*1Z in xvecall trial 1 to 25*92 in. recall trial 2. Thus, there 
is a suggestion of an effect of the retrieval perspective (Goal 
Set 1) at ttie second recall trial* 

The results from the Inconsistent subjects in the Immediate 
condition who encoded the stories with Title Set 2 - Goal Set 1 
and who were given Goal Sej:' 2 as. a retrieval perspective also 
indicate a shift in recall as a tunction of perspectives These 
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subjects recalled significantly more f];pm Information Set 2 
(aO.SX:) than- -trom "Inf^^matio^^ -1 <-20i7Z-)^ F(4,6r) * 8,^59'^ MSe » 

• 005, £. < »05. When these data ari compared to tbe data from the 
first ^recall trial, ve rind a significant interaction between 
Information ^Set and Recall Trial (i(l,'6.) » 30.4, MSe - .001, j& < 
.01). Again« retrieval perspective. seems not to increase the 
recal or tne related information, but to lessen the decrease of 
re.call between trials compared to the un^relat^d items. 

The length of the interval between tirst and second re.call 
trials in the immediate condition of this experiment corresponds 
to tne interval used by Anderson and Pichert (1978), and; as we 
have seen, our data nicely replicate their result of a shift^n 
recall as a function or 'fyepspeccive shift. We have noted, 
however, that while there is a shift in the pattern of recall, 
there is little evidence that the new retrieval perspective leads 
to an ^ increase in the overall percent of related information 
recalled compared to tne rirst recall trial. The question or 
major interest now is whether the results of our delay conditipn 
will also snow that what is recalled is a tunctl($n^ ot the ^ 
retrieval perspective. . : ^ ' , ^ , 

When subjects in the Consistent group who encoded f!\e 
stories with* Title Set 1 - Goal Set 1 were given Goal Set 2 as a 
retrieval cue after a delay ot one week, recall of Information 
Set 2 (32.3Z).was not superior to recall of information Set 1 
'(33.6Z), as would-be predicted if a perspective. snift influenced 
recall. The difference between recall of Inf ormation«^.et 1 and 
Information S^t 2 was^x statistically significant^ F(l,«6} < 1, 
MSe ■ .0047- When performance on the second recall trial is 
compared. to the first recafl trial, no inceraotion is found 
between Recall Trial and Information Set (as can be ^eeit from 
Figure. 3; F(l,6,) « 2.05, MSe « .002)v unlike the'resiilts *f rom 
8ub'jel:t8 in^he IffieBiSC^ 

• ^ Similarly, Delay subjects who encoded the stories °with 
Title Set 2 and Goal Set 2 ^and who wete giVeti Goal Set ,1 as a 
ifel-rteval perspective recalled more of Information Sfet 2 (29. IZ) 

^than of Information Set 1 (27Z)» a jionsignif icant difference 
(F(1,6) 1, ICe. « .0034).. When these "data are compared to the 
results trom tne xirst recall trial, there is no'" Significant 
interaction betwe'en Recall Trial and Information ^et .(F(l,6) 
3*1» MSe .0037), unlike the results from the Immediate 
condition* Thus» from the Consistent groups, there is no 
evidence of effect of the retrieval perspective on recall in 
the Delay condition. . ' ^ 

Turning to the Inconsistent grpupd, we see a pattern K>f 
results similar to those from. the Consistent groups^ When • * 
subjects who encoded the stories \fitti title Set.l and Goal Set 2 
were given Goal .Set l^as a retrieval perspective, more was 
recalled from Information Set 2 (34.1Z) than from Information Set^ 
1*(31'.5Z).} this difference was not significant, ftl,*6) l, HSe 

• 0035. Combining .these data with the data i/om the first r^dall 
trial does not lead to a significant: interaction between 
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Information Set and Recall Trial (FT1,6) « 3.07, MSe « .0009), as 

* is ilTustraled in Tigiif e 4^^^^ , 

Similarly, .Delay ^subjects vno encoded the stories vith Title 
Set 2 and Goal Set 1 and who were given Goal Set 2 a^s a retrieval 
pe»pectiv^ stioved no significant difference in recall of the two 
In^matipn Se#, F(i,6) » 2.6, MSe « .0025J the subjects recalled 
31.17^^frcfm Information Set 1 and 34. 9Z frbif Information Set 2. ' 
When these data, are combined vith.tne data i^rom the first i^ecall 
trial, there is no significant interaction between Information \ 
Set ana Kecaii .Trial, F(l,6) 1, MSej»'.00I5.^ Thus, from t^e i 
Inconsistent groups as velj. from, the .Consistent grou^fs, ve 
have no evidence for the efx^ecc ot the retrieval perspective on 
recall at a delay o^otie veel;^. 

When tue r^ults from the Immediate and Delay conditions for 
both CohQisCent abd^nconsistent groups are compared directly 
(using the goal giv^ ac retrieval as a basis ^or combining 
groups), ye find a signifif)int triple iijteraction between Delay, 
Orientation, and Informatioti Set (F(l,48; ■ b.26,.MSe « .0045, £ 
<> .05). Inspection of Table 4 reveals that- the interaction 
between Orientation ana Information Set occurs only for tne 
*-«^edikte condition (F<l-,24) « 8.68, MSe * .0056, £ < .01), nqt 
for, the Dflay condition (F(l,24) « .095. MSe « .0035). The 
interaMCtioQ'l&pt the Immediate groups demonstrates the effect of 
' t he,. retrieval perspective' on recall, while the laclc or 
^interaction for theJDelay groups demonstrates >the lack of 9uch an 
eff e'Ct^atter a delay , of one* week. . , 

* . . Insert Table 4 About Here 

Changes in Particular Clauses Recalled * 

w -The' analy8e3Hiest:frbed-^0"far:*havor de.alt' wi tota^l 
-;-p^rcentage8 of Clauses recalled, 'without examining which 

\particuiLar^ clauses were recalled ^or whether the items recalled 
ch'^nged from xne^irst recall trial^ to -tne .second. It is 
possible that tlfift *encj>dit^g and/or retrieyal' cues would affect the 
degree to N^hi^h .clauses, not previausly recalled, would be 
included in the second ri^call <^rial, and <he decree to which 
clauses recalled on cne. first recalf t;rial wouldv be omitted 
during the secondLetrial,, without changing the^ove:^al^l pattern of 
recall enough, to'^le&d to 'significant' ertects in the tota^l ambunt\ 

'recalled. Therefore, two additional measures were t^ken: the ^, 
proportion or ''New" clauses that were recalled on. tne second 

* trial but not on the first, and the proportion of '"Ofl^itted" 
clauses that u^re recalled on the first trial but. not on the 
second. • ; 

To perxorm the analyses of the New and Omitted measures^^ the 
Consistent and Incdnsistent groups were combined, using the goal 
given at retrieval as cne basis £or combining groups. For. 
clarity of 'exposition of this analysis, the groups vlll be \ ^ 
.referred to by Goal Set oniy,« i.e., Goal Set 1 and Goal Set 
An^lysj^s of New and Omitted claus.e^s Were also perfoi^med on the 
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Conttol grjoup^'s data to serve as a baseline for* change /n recall* 
wben- ttie^-goal ie -not changed^ The data tor ail ot the groui^ are 
presented in*Table 5* " • * * - - 



it 1 and 3.04Z^ ftbm 
it 2 gave the laame 
s trom Iccfoniation 
Subjects in the 



Insert Tabl^ 5 About Here 

Key Clauses 

Of maior interest here are the questions of whether the' 
retrieval perspective affects the proportion of claubes tha.t were 
recalled on the. second recall trial but'noc on ttie firsts and 
wl^ther this effect, if any, occurs at both the Immediate and 
Delay conditions* Relevant to toese questions are the ^ 
significant interaction's found between Gaal Set and Information 
Set (F(l,48; « ».0l, MSe.« .0009. < .010^ and between Delay, 
Goal .Set. "arid lixforpation Set (F(1, 48) -IS.'SS, MS^ .0009, £^ < 
.01). In the Immediate ^condition, subjects with. Goaii Set 1 at 
retrieval recalled 6.46Z New clauses trom linf ormation Set 1, but 
.only 4iJ3Z«^rom Information Set 2, 'while Goal Set 2 subjects 
recalled 6v7t from Intormation Set 2 but only 3.85Z from- 
Information ;5et 1- leading to a significant interaction (F(l,24) 
« 10.4/ MSe « .0012,, 2 < •OD- However, in the Delay condition, 
there was not interaction between Goal Set land Information. Set 
(F(l,24) 1, MSe » .0006. Objects with GoaU. Set 1 at retrieval 
recalled 4^21Z New items tro^ Information Sp — ^ 
Inf ormation Set 2, and subjects with Goal s\ 
Battern or results*, recalling 3.72Z New .ice 
Set 1 and only 3.0Z from Information. Set 2« 

Immediate 'condition recalled more New clauses (5.29Z) than dij 
subjiBcts in the Delay condition <3.49Z), F(l,48) « 8.1,. MSe>e< 
.0014, 2 < •Ol. Thus, it appears that the presentation of a new 
retrieval perspective or' cue can influence tne retrieval of new 
information from memory after a short delay,* but" not after a long 
one. • * ' 

Anjilysis of the data trcnu the Control gioup showed that tne 
proportions of New clauses recalled from the two Information Sets 
were 15,0c .significantly different, F(l,12) - 1.33,* MSe - .0003. »* 
Subjects recalled 4.69Z New clauses from Information Set 1. and 
4.0Z from Tntbrmation Set 2« * 
Omitted Clauses * 

As in the ca^e ot the, New clause analysis, an interaction 
involving; Goal Set and Informatipn Set would be relevant- to the 
question or tne etfect of the retrieval perspective on recall • 
Hor the* analysis of Omitted ;clauseB, there. was a significant 
interaption between Goa-l Set and Inl:ormati|)n, Set, F(l,*48) « 
27.86j M|e « •0033, 2 < •001. Subjects wi^th Goal Set 1 at * 
retrieval .omitted S\OSZ from -Information Set 1 dnd 12.78!5. from* * 
Information Set 2» .while, subjects with Godl Setf^ 2 omitted 12.841 
from Information Set 1 but oniy 7.38Z froi Information Set 2._ - 
These dataware presentSed in Table 5. Even after a week, the 
retrieval perspective .artects what is o mitted from the reca.l.i 
proto*col, sii^ce there was ;fao significant interaction between Goal 
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Set, Information Set, and Delay. If ,a set of information is not 
cul^ by We retrieval' perspective, it is >mar4 likely, to be 
omittjed than a set of information tha.t is, r^ated t^o ihe 
retrieval perspective,^ even after a delay oJ[ 6n^ week. 

» Subjects in the Control group omitted equal afeounts^from 
Information -Set 1 (6.71Z) and Information Set' 2 (5.63%), FdjlZ)* 
« 1.10, MSe - .001.; 
"Debfief ing - ' i \ 

•The* debrief idg questionnaire^ was intended to provide some 
information about *the subjects" .perceptions of* their *own 
performance. While we are reluctant to accept Iself-reports with 
the sato^ assurance other, more objective data (see Nesbitt and 
Wilson, 1977), it will be interesting to see Whether the ' 
subjects'* perceptions' are consistent with the' evidence from thfe 
recall data, . ' ' V , ^ , * 

The subjects were asked whether they had kept the titles and 
goals in mind while reading and recalling the ^stories. Since 
^his question is informative primar^y about ^e experimental 
jgrouj^Sjy the .data below, refer to the 72 subject^ in the 
experimental groups only. Although/they weife presented with both 
a title and a goal before reading and re,call(ing the stories, they 
seemed to be better able to keep the goals in mind.* While 
reading the stories, 67 (93Z) l^ept the gottl in minjd, compared to 
32 (45^) for the titled During the first recall trial, 46 (662) 
kept t6e goal In mind, compared to 26. (36Z) for the title (the 
title and goal, were* the same as those **presont6d during encoding). 
During ^the second 'rfecall trial, ,56 ,(78^J) -Icept the goal' in mind, 
comfJared to 27 (39Z) for the title. 'Theltefore, the goal seems to 
have been a more powerful' determinant of the perspective taken by 
the%e subjects than tlie title. • . * 

' Irtpprtant-to-the -question of whether the retrieval . cue* 
determines what is recalled is whether the subjects actually 
wrote down 'everything they coutd remember. A'ga'in, the data below 
refer only to the experimental groups, for the first recall 
trial., 22 (61Z) t>f thO.6 subjects- in the Immediate condition' 
said they did, and 25 (69%) of the 36- subjects in the Dela^ 
Condition ^said they did.. On the*" second recall trial,' 17 (47Z) of 
Che subjects in the Immediate condition 'said' they did, vhile 25 
(69Z)* of the subjects in the Delay"condition said they did, A 
• 'lower scorrf t or the subjects in the^Jmmediate condition would be 
consistent with the notion that part, of the effect of the . 
perspective shift found in the* Immediate condition is due. to 
respo.nse suppression. 

-Those 43 'subjects- who felt that they did not write *down 
everything they co.uld remember in one or both' of the recall 
trials 'wer>» asked to*" specify why they had not done so, and, what 
they had omitted. Their' responses fall into fouTr categories,* 
First, 14, (33Z) .of the subjects responding .to this .question 
reported that they forgot or couldn^'t remembet some things ^nd so 
. didn^'t write them down. Sepond, ♦llZ (28%) responded that they 
omitted parts because they were too tired, b6red, or it would 
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take t\)o long. Third, 13 (3o/) stated that fcfiey had omitted \ 
defalTs or things l;hat\^eemrd' uhl^port^^ The jreiiaining 4 (9%) 
in the fourth group cited miscellaneous reasons such as had 
other things on my micd^." or "I got the houses confused," which 
did not seem to indicate deliberate omissions of selected 
material.^ . . ^ . 

If the second* and third groups described above are taken, 
together «as representing subjects who knowingly edite<l thei^r 
riesponses, they^ tot^l 58% bf the subjects who f.elt;^ that they had 
not written dova everythin^in. memory. < Because response editing 
i>6 a possible explanation^for .the effect of the perspective 
shift, an important, question is'^whethef subjects in the Immediate 
and Delay groups ad9ptedydif f erent editing strategies. Of the 25 
» subjects in the second iand third, groups described* above, 13 are 
in the Immediate conditipn, with the .remaining 12 in the Delay 
condition, suggesting thl^ the subjects* in the tv(o gr'oups did ^ot 
adopt different editing jstrategies. However, without knowing . 
specifically, what the sjlbjects in the lw6* coniitiqns omitted, it 
is impossibi^to determine more exactly, t^e extent of response 
editing as a factor xn the effect of the perspective shift. We 
can only state .that there .was .possibly some editing by, subjects * 
in both conditions. 

• * * . 

Discussion ' * • 

Of maj6r importance is the questi&n of whether infovmation 
is selectively encoded, oj fehethej: much or most information is • 
encoded and recall depends'oji selective retrieval.* The results 
of this study", whiqh. demonstrate a pci.o^ective shift'for those^^ 
subjects in' tihe- Immediate cotidition but not fbr those ^in the 
delay condition, do not support an hypothesis which postulates 
only^ selective retrieval. Instead, they suggest that the 
encoding perspective has a i^trong influence on what information 
is stored 'in the long-term ^tbre^* and that any effect of a, 
retrieval cue at a short delay is due to a combination of 
TOtrieval from a short**term store and an omission of information 
unrej^ated to' the retrifeval .cue. • 

When we compared the recall of Information Sets 1 and 2 for 
the. first and *secoi)d recall . trials for the 'subjects in each Title^ 
Set.-* Goal Set •combination^ we found evidencer f or an effect of 
the^ perspective .shift for subjects in the Immediate condition but 
not ior subjects in the Delay condition. The information 
r^Cjalled was indeed a function of the retrieval^ cue for subjects 
in the Immediate group. However, the major effect' of tha 
rfetrj.eval perspective vas to lesson the ' decrease of recall of 
perspective-related information qyer time, compared to unrelated 
s information} not to increase recall of p^spective-related 
information. '.The hypothesis that all information is stored and 
needs only the appropriate cue to be accessed wbiild predict an 
^increase in the riecall of perspective-related information. 
Instead, we .found ^that th& effect of the perspective shift aftpr 
a short delay id primarily due to an omission of .previously * 
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recalled information that is unrelated- to the new retrieval , 
perspective. 

Furthermore, a retrieval hypothesis sucji such as ithat of 
Anderson & Pichert (1978) would predict an effect of the 
^perspective shift after a long delay as veil as a short bne« We 
found no evidence of i perspective* shift after a delay, of one 
Week/ providing further strength to the argument* gf selective* 
encoding. * . - 

While the perspective shift in the Immediate condition seems 
to sten primarily from the' ommissibn of information, there is' 
also evidence that a small amount of previouslx unrecalled 
information is actually access^.by Jthe new retrieval Cue. The 
analysis of the patticul^r qlauWs recalled deij^onstrates that in 
the Immediate condition, the new^retrieval cue provided before 
the ^^e,cond recall trii^l led to the recall & greater number of 
New clauses related to that c'ue than New clauses not T.elated to 
that cue,. and, to the omission of fewer clauses related to\the cue 
than of those not related. But in .the Delay co'nditioti, the^ 
presentation of a new retrieval cue Hid not lead to the recall of 
more New clauses related, to that\cue. tt. did, hoWeV^r, reduce 
the^ percent of relevant clauses that were omitted, compare^l * 
irrelevant clauses, just as we found in tl^e Imm^ediate .condition. 
Therefore, it seems that while presentation 'of "^the cue can redtice 
the amoiipt of omissions at either delay interval, it will only, 
increase the*recair of not-previously-r^called* itemcS if the delay 
is short, and then only by a small amount. '\ 

. • Tak^n together, the Evidence suggests that even with lojag,, 
complete Materials and an incidental taski recall of previously 
uftrecallable information is possible aftei^a fairly short delay, 
^if • an appropriatre retrieval cue i^ present,, but sugh recall, does 
not oc'tur afber a longer delay. -Instead, when- a subject, ii, . 
required to think about a certain set of information ih order *to 
makl^ a. judgment jduring encoding, that, information receives 
greater elaboration and, consequently, becomes more accessible . to 
re^eval. This finding'is consilitent with the research of 
Keenan & BaiUet (1980), who found that the r'ichness of the 
coflceptual structure into .which an event i? encoded a^l^acts 
raemt>rx for that event*. ' . • / . - 

Th,e .conceptual structure referred to by Keenan & Baillet 
(198^0} existed already in the subjeCt^s mind pri<5r to the 
experiment" in the formdf previous knowledge about particular 
people, but such a structure could also be created during 
encoding by the elaborativ'e, processes which take place as o\ie 
analyses ^nfirmation for its , relevance to-a question, using 
stored knowledge as wetl as the'stimulus materials to perform the 
task; K^enah & Baillet propose that the elaboration of a memory 
trace depends on three aspects of memory operation* the encoding' 
task, the meaningfulness of the eVent, aifd the richness of tl?e 
semantic structure. -Based on theoresults.of this^stjidy, we 
propose that the congruency or match betwpert the stimSlus event 
' " . -101- 
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and^ the goal of the task is a fourth aspect of memory operation 
that affects the elaboration of the event in memory. This view 
is^consistent wVth the Tesultl b£ Schulman CI974) and of Craik & 
Tuiving (1975), who proposed that questions leading t^^ongruous 

V answers l^d to better memory for t.io^e answers than for 
incongruous af(sv;ers due to the greater elaboration given to the 
congruous answers during processing.. Similarly, Jacoby (1978) 
and Jacoby, Craik, & Begg (1979)- found that the greater the 
diff iculty of a* semantic judgnignt, or the more operations 
required in Jha^ing the judgmejit, the greater the memorability of 
the information, because^ of the more distiu^ct^memory trace that 

JLs established. < ' 

\ In the prjesent study, the task of making a judgment was 
cBlistant across subjects; the meanin^f ulness of the stimulus 
efents, i.e., the target information ^ets, was contrc511ed by 
balancing; and the irichne&s of the co^itive structures for the 
target information,^ which was determined by the content of the 
stories, was the same for all subje^cts; and still, memory 
performance warie^ with the relationship between the information 
set and the goal or judgment. That information which was 
congruent with the goal, and therefore related to the judgment^ 
went through greater elaboration during its evaluation in terms 
of the task, aiid consequently, the probability of encoding that 
information increased. - 
. . , We propose that the mechanism ^or the difference in memoify 
as a function of relevance to the judgment is as follows. In the 
process of evaluating a judgment' in tetms of new information, 
some information already in memory is referred to, and the new ' 
information that is relevant to.tHe judgment is encoded with many 
links or associations to that information' in' memory which has 
been called* into pl^y. New inf oni|at ion ^ that is not relevant to 

jlkdgment 4Q^e^^a<^^le^s^ many^ Asspclajtions to the ' ** 

information in memory. New infonpation that has many links to 
stored knowledge could be well tecalled *for tyo^ reasons. First, 
the prot^ability of lbng-*term storage is Increased. And s*econd, 
the probablility of being- accessed by a retfieval cUe is 
increased by the large na^ber of links' to other informatibn in 
memory* In. either case, re'&al-l of such information is a direct 
function of the, operations that occurred during encoding. 

Why, then, -was any material^ that was. not directly relevant 
to. the judgment task-stored in memory? This result can be 
explained by .as.sun^ing tha*t the task^wds comp}.ex enough to require 
that all .of the information in the ^text be processeH. 
semanti'tally^ and that. all. of tt be compared, at ^.Mst initially, 
to the goal pr judgment i"b\ordef to cotapute its relevance to. the 
judgment. * The fact^that incioental learning can -lead to a fair 
amount ot recall even after a w.eek suggests that the processes 
required by^ 'evan a minimalScomparison can lead to some 
elaboration inipiemdr^* , 

A- • ' ■ ■ " 
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In answer . to the question of whether the titl>e oi; the goal 
ji.etermine^ ^h^xea^er'^s^.-perspect^^ although \ • 

both contribute to the perspective, the reader'6 goal has the 
•stronger effect. The *data from the first and second recall 
trials (Tables 2 and 3) show that for thev Consistent groups, 
recall was, higher for th^ information set cued , by the title and 
goal than for the uncued ijet on the first re,calL trial, and 'that 
a perspective shift occurred, when the goal was changed for t})e 
second recall trial, in the Immediate condition. For the 
Inconsistent groups, where the title and goal ar'e^ pitted against 
Sach other during encoding, we can see that both the title and 
the goal influence encdding, since memory for the two information 
sets didn't differ at the first recall trial .ev^n though the 
Control group's data indicate that the two. sets are not equally 
memorable. For the Inconsistexrt groups, lake the^&onsistent 
.groups, a perspective shift follows a. shift in the goal,. As 
further support for the strooager 'effect of the goal, more 
subje^a found that they, could keep- the goal in mind during » 
Veadii^ and recalling then the title* ' 
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Exami>lp of the Experimental Design for the Consistent Group 

Story 1 Stbrv 2 - Story 3 

Infer- Infot- Infbr- Infor- Infor- lni/6r'- 



r 



'mation batibn mation mation mation mation 
Set 1. Set 2 Set 1 Set 2 Set 1^ Set 2 

/- 

'i 



IHMEDIATE * 

.Title, Set 1 - Goal Set 1 

. • Ordex: 1: Subjects 1-3 
• fOrder %\ Subjects 4r6 , 
• Or^er 3: Subjects* 7-9 

. Title Set 2 - Goal ffet.2 

« 

\ Order \x Subjects 10-12 

, Order 2: Subjects 13-15 

drder 3: Subjects 16-18 

^ - ■. 

DELAir ^ " ' 

* • «~ 

Title Set 1 - Goal Set 1 



Order 1: Subjects 19-21< 
*■ Order 2: Subjects 22-24 
Order 3: Subjects 25-2T 

jTitle Set 2 r'^oaFSet 2 

Ord^r li , Subjects 28-3Q 
Order IX Subjects 31-33 
Order 3: Subjects 34-36, 



* 

» 
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Table 2 

Percent of Target Information Recalled oti the First Recall Trial 



Information 



Information 

Set 1 Set 2 




Control 34,8 30.2 

f 

Consistent 

Title Set 1 - 

Goal Set 1 '40.2 36.6 

Title Set 2 - 

Goal Set 2 33.1 - 41.6 



Inconsistent 

Title Set 1- ■ 

Goal Set 2 34.9 . 39.0 

Title Set 2 - ^ s • 

Goal Set 1 36.6 36.4 
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Table *3 

.Percent o'f Target Information Recalled on the-^cond Recall Trial 

IMMEDIATE . Information < Information 

•CONDITION Set 1 . Set 2 ' 

Control • - 33.0 , • 30.4 

' Consistent 

Title Set 1 - ' . _ ^ 

Goal Set 2 31.5 ' 36.9 

Title Set 2 - ' 

Goal. Set d , '35.1 34.7 

Inconsistent 

Title Set 1 - ' ' 

Goal Set 1- , 31.1 " 25.9 

Title Set 2 - 

Goal Set 2 20.7 '30.5 . 

DELAY ^ 
' COND%ION ^ 

C6ntrol . ^ 32.6 26.8*) 

Consistent . . ^ 

Title Set 1 - 

Goal Set 2 33.6 32.8 

Title Set 2 - 

Goal Set 1 27.0 ' 29.1 



Inconsistent 
Title Set 1 



Goal Set 1 31.5 , 34.-1 

Title Set:? - . 

Goal Set 2^ 31.1 34.9 
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Table 4 

Percent of Target 'Information Recalled on the Second Recall Trial 
Data for the Consistent and Inconsistent; Groups Coabineti 



Information 
Set 1 



Information 
Set 2 



IWEDIATE CONDITION 



Retr'ilval 
Goal Set I. 

Retrieval 
Goal Set 2 



33.1 



26.1 



.1 



30.3 
33.7' 



DELAY CONDITION 



Retrieval 
Goal Set 1 

Retrieval 
Goal Set 2 



29.2 
32.4 



31.6 
33.9 



ERIC 
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Table 5 



Percenj: Change in FarTicuIar Clauses Recalled from First to Second 

Recall Trials 

A 

• Information Information 

Set 1 - Set 2 

NEB CLAUSES 

IMMEDIATE CONDITION 

' ^ Control 5.2 3,9 

Consistent and ' , ' * 

Inconsistent Groups. ' 

Retrieval Goal 1 6^5 • ' ^ 4.1 

Retrieval Goal 2 3*9 6.7 

DELAY CONDITION ' 

. Control 7 4.2 4a 

Consistent and ^ 
Inconsistent Groups J 

K Retrieval Goal 1 «^ ^ 4*2 . , v 3.0 ^ 

Retrieval Goal 2-3.7 3.0 

OMITTED CLAUSES 

IMMEDIATE CONDITION i^X 

Control . * 7'.2 6.4 

t 

* - r 

Consistent and 

... • 

Inconsistent^ Groups . « 

Retri^al Goal 1 . 7.2 12.7 

Retreival' Goal 2 15.1 ^ 7.2 

DELAY CONDITION J " ' 

Conj^rol ' ^ '6.2 . ' 4.9 



Consistent and 
Inconsistent Groups 



Retrieval Goal 1 . 8.9 " 12.8 
Retrieval. Coal 2 . 10,5 •^•^3' . . . ) J 
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